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2. The 1st Vol. of M. de Saussure's Travels soon 
afterwards appeared. Of the light which has been 
diffused in Geology by that work, I have frequently 
spoken in my subsequent writings, and especially 
in iny Lcttres to M. de la Metheric inserted in his 
Journal de Phi/siqve; and I here repeat, with a 
still firmer conviction, that I consider M. de 
Saussure as having laid down in this science such 
fundamental principles as can never be subverted. 
But with these he unfortunately associated, from 
the first, some less correct ideas, wliich not only 
obstructed bis own progress, but have even impeded 
that of the above essential principles in the minds 
of other naturalists. 

3. He began bis interestin!: descriptions by the 
Ziikology of the countries, surrounding the Lake of 
Geneva; where naturalists must see with astonish- 
ment what great variety prevails among the stones, 
with which the surface of the ground is every where 
overspread, with respect to their genera and species, 
while, at the samctime, theyare of every size, from the 
smallest gravel to masses of enormous bulk; all 
foreign to the soils in which they are found, some- 
times at a considerable depth. My brother and I 
had long been struck with this fact, without being 
able to account for it. 

4. When any great phenomenon is first observed 
in a spot where it is accompanied by particular cir- 
cumstances, the discovery of its cause is commonly 

attempted 



attempted from those circumstances; and thift, m 
generalj leads irito* error. Before we confidently 
indulge the first ideas. which are suggested to our 
minds by the examination of its local situation, we 
ought to seek for the same pbenbmenon in other 
places ; that we may know whether it is constantly at- 
tended by the circumstances on which our judgment 
is founded, and whether to these any new ones are 
added. It is not until after we have seen a pheno- 
menon in many places, and have every where scru- 
pulously observed its circumstances, that we can 
discover which are those that always accompany it, 
and distinguish them from those that are nierely 
accessory; a most essential distinction; for the 
true characters of the cause of which we are in search 
are determinable only from the former. 

5. M, de Saussure, not having extended his 
observations to places sufficiently different from 
each other, considered only , one circumstance^ 
namely, that the stones in question were of the 
same class with those which compose the central 
chain of the j^lps; whence he therefore concluded 
them to have been brought by a catastropl^, very 
real in itself, as I shall hereafter shew, but not 
capable of producing such effects as he ascribes to 
it in the following passage, § 210. " The waters of 
" the ocean, in which our mountains were formed, 
'• still covered a part of those mountains, when a 
" violent concussion of the globe suddenly opened 
^ large vacant cavities, and occasioned the rupture 

b2 " ef 



** of t^e rocks. Tlie ^\aters, rushing do\vn toivarils 
" these abysses with a violenceproportional to the 

* height at which tiiey were at that time standing, 
' excavated deep vallies, and earned along with 

* them an immense quantity of earth, sand, and frag- 
' incnts of every kind of rock. These substances, 
' in a state of semi-liquidity, being impelled by 

* the weight of the waters, accumulated to the 

* height at which we still see many of the abdvc 

' fragments dispersed." §. 212. " The final 

' proof of this explanation is that noiie of these large 

* blocks aye found in the vallies of the Jura, which 
' are sitnated behind the high ric/ge forming the 
' border of those mountains on the side towards 
' the..^^j; for example, in the i'(7///m of tlie country 
' of Neufchalel, and in those of Fi-anchc Coirtt^. 
' But thert are considerable accnmulalions of tbem 
' in all the breaches of this ridge, wherever an 
' entrance has been opened through defiles to the 
' currents arriving from the Alps." 



6. I had before observed b'ocks of gramtc In these 
Vtery cour\tries, and in situations in which M. de 
Saussure supposed that none were to be found: 
. and at tlie time when tiiis 1st Vol. of his Travels 
|r Appeared, I had already published my Lettyes'sm' 
I tHistoire dc la Terre et dc I'lloiimie, ivlierein I had 
^ ■described vait countries over which were scattered 
Ifeimense quantities o^ blocks and gravels oi pri- 
I tnordial stones, at a great distance from all moun- 
tains of their own kinds; whence 1 had been led 



to the idea unfolded in that work: that during the 
catastrophes to wbicb, as I was already convinced, 
the secondary strata must have been subjected, in 
consequence of the subsidence of vast portions Qf 
their mass in caverns^ the air confined witinn the 
latter, being violently compressed, had ejected frag- 
ments of the inferior stones; an explanation equally 
applicable to the blocks of granite in the Jura. I 
could not hope, however, that M. de Saussure 
would go to observe the countries which bad sug- 
gested to me this system ; and as I was unwilling to 
trust to my memory with respect to those whence he 
had deduced his own, I became desirous to revisit 
the latter, ^ 

7. But to the above motive, another was added 
by this same 1st Vol, of M, de Saussure's Travels, 
Those who have read my first work with any attea* 
tion may recollect that, though I had often travelled 
in the AlpS} the Apennines^ and the Ilartz, I had 
not been able to form any idea with respect to the 
construction of mountains of that class: I would 
not decide that they belonged to the primitive con- 
struction of the globe, and I therefore did not adopt 
the designation oi primitive^ by which they were 
at that time commonly distinguished; I called them 
primordial^ in order only to express that they were 
anterior to those termed secondary: these very ex- 
pressions, however, were deficient in correctness 
when applied to mountains; as I. shall again explain 
in the sequel. 

8. Not 



8. Xot understanding any thing of the structure 
of the mountains which I named pilmordlal, it had 
not occurred to me to invesligHte tlie origin of the 
substances of which they were composed; but the 
case was different witli respect to the jnoiuitanis 
called secondary, containing organized bodies, chiefly 
piaritic. From tliis circumstance, it was necessary 
to admit that tlie substances which from the mass 
of thpir strata had been successively deposited on 
the bed of the sea, while, from t'le changes in 
the nature of marine animals, various races had 
succeeded each other on the same parts of that bed. 
But whence had these substances been derived? 
This was another of the points on wTiich 1 had not 
J been able to form any distinct idea; but as, though 
I ihe real cause of a phcuomcnpii may not be com- 
prehended, the fallacy of certain supposed causes 
juay yet be clearly perceived, [ even then refuted 
two ideas which many geolojri^ts had adopted from M. 
de BufFON ; firft, that the substance of the cakarc' 
.cus strata had originated in the detritus of marine 
shells and madrepom; secondly, that sand, m hether 
loose or indurated in strata, was the detritus 
of granite and other stones of the same class: 
tno hypotheses which obstructed the road to all 
discoveries, and whlchwere refuted by M. de Saussure 
■ as well as by myself. 



g. After having particularized, in this first work, 

Pfhe points which I still considered as very obscure 

, the /lislory of the cartfi, I restricted niyself to 

' the 



the description of the phenomena M^herein may be 
traced the history of our present continent s^ now dry, 
thougb manifestly heretofore the bedoi the sea; and I 
thiok that even tl)en I rendered sufficiently evident some 
propositions, which have been cojifirmcd by all my sub* 
sequent researches, and in which \ have met with the 
acquiescence of RI. M. de Saussure and de Dolo- 
HiEu, who indeed have supported them, by their own 
observations. — 1. That thq retrei^t of the sea from 
our continents was not occasioned by any kind of 
slow causCi ds most geologists had hitherto supposed^ 
but by some sudden revQlution.'^Q* That since thi$ 
last revolution took place, there has been no change 
in the level of the sea. — 3. That, by the prvgresn 
of the effects of all the genera and species of ope* 
rations of those causes which have acted on the 
continents since their birth, it visibly appears that 
no very remote^ era can bp assigned to that event, 

10. Suph was the point at which I had arrived in 
mv Lettres stir fHistoire de la Terre & de r Homme; 
but M, de Saussure soon carried Geology much 
beyond it: he threw Jight, even inhi3 1st Volume, on 
tlie oiigin of the substance composing the observ- 
able niass.pf our po7?/i;/e/?^5; having conceived the 
idea that they ^ad been originally contained in a 
liquid which at firs^t covered the whole globe, and 
from which they vyere successively detached by 
chemical precipitations. This idea struck me, as 
certainly leading tq truth ; but much study w^as re- 
quired to follow it to a sufficient depth; to that 

study 



I clevrttSd rnys^lf; and, as T hav 
in niv subsequent wrilinfrs, it left in my mind nO 
doulft respecting this objecf. But here ajrain, when 
M, de Sdiissiii'e announced this idea in his first 
Volume, he accompanied it with another, which was 
only accessory to it, and which I could by no means 
admit i laving ohserved tliat, among the sub- 
etanccs evidently disposed in parallel strata, some 
■were very mufch inclined, and even almost vertical, 
a circumstance not corresponding with the idea of 
precip/tafinns at the bottom of a //jj^id'j he explains 
this phenomenon, § 340, in the following manner. 
" Almost all t\ie St rata perpendicular to the horizon, 
*' which are found in the Jitr/r, have their directions 
*' from theN.N.E. to the S.S.VV. according to the 
" general direction of that chain of mountains. 
*' For a long while, I supposed that all these strata 
*' must have been formed in a situation either 
" horizontal, or but little inclined ; and that such 
" as were lound vertical, or strongly inclined, 
*' had been brought into that state by some revolu- 
" tion; but having repeatedly met with strata thus 
" situated, having seen them in mountains very well 
*' preserved whieh do not appear to have suffered 
" any subvtrsion, and having observed great re- 
*' gnlarity in the form and diiection of these strata, 
*' 1 am hence led at last to believe it possible that 
" bfds of this kind, strongly inclined, and even 
*' perpendicular to the surlace of the earth, may 
" also have been formed by Nature," 

II, When 



11. When I ccmceived the desiOT of a new e<- 
dursion to the mountains of Neujchately it was not 
only for the purpose of verifying my own recollec- 
tion of the blocks of granite which, contrary to the 
idea of M. de Saussure, abounded on the side 
farthest from the Alps ; but the passage just cited 
supplied me with another motive. I knew that the 
above near!y perpendicular strata in the Jura con- 
tained marine bodies^ and most therefore have been 
formed in a situation not very far from horizontal; 
from this circumstance which I had likewise ob-* 
served in other places, I had concluded that all 
these strata had undergone great catastrophes; and 
it was important to observe and describe their state 
in the very places of which M. de Saussure had 
spoken. 

• 

12. At the time of my journey, therefore, to the 
mountains of Neujchatelj I had both these objects 
in view; but the discussion of the latter will not 
be necessary in the account which, alter so long a 
period, I shall now give of that excursion. For 
in 1786, four years after I had made it, M. de. 
Saussure published his 2d Volume, wherein he not 
only abandoned the idea that strata containing 
marine bodies could possibly have been formed ori- 
ginally in a vertical situation, but he extended to 
the schistic the granites, and other substances of 
those genera, the catastrophes which I had ascribed 
only to the secondary sti^ata, containing organized 
bodies. His demonstrations of this hypothesis ap- 
peared 
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to me lite a ray of light liispKwngT^ie ^ 
mist wherein tiie Alps, and all the other mountains 
irhich I had observed of the same class, had hitherto 

' been enveloped ; I clearly recollected ail the situa- 
lions described by l\i. de Saussure ; and I felt like 
a man who should siiddenK* acquire the KnoM ledge 
of a language in which he had heeii tauglit to speak 
a few words, without understanding their meaning. 
Ilencc I was induced to undertakesuceessive journeys 
to mountains of that class, for the purpose ofohserv- 
iug them -with my eyes thus opened; and on this 
account I delayed the pubiicalion of my Journey 
in the Jura. But as the above hypo,thcBis is the 

' foundation of the system contained in my subse- 
quent works, and especially in my Kkmeiittiry 
'J'lxatise oil (ieclogi/, before I iidduce tlie proofs of 
it which these Travels will be found to contain, I 
shall here repeat its origin in the woi'ds of 11. de 
Saussure. 



13. A fortunate position taken by that geologist 
determined his ideas on the construction of tlie 

'chain of the Alps, respecting which he had already 
formed a. conjecture in the J'ldor&ihe, as I aliaU 

' hereafter mention. This position was on the summit 
of the Cramoiit, an insulated mountain, rising 8,400 
French feet above the level of the sea, in tlie moat 
favourable situation possible for viewing the profile 

■ of all the transverse intersections of the chain, from 
tiie line of Ahnt lilaiic in its central part, to its 

I ^flfiaes in the higli calcditous vmmta'ms whic\i 

border 
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border the exterior openings of its great valRes. 
Ill tollowing these vallies, he had successively de- 
scribed the nature of all the ridges of mountains in- 
tersected by tbem, and preserving a kind of parall- 
elism with the granitic chain ; of whidh ridges^ as 
viewed from the Cramontj he then speaks in the 
following manner, ^ ^ 916 & seq. " The most re* 
" markable circumstances in the Cramont, and the 
" neighbouring mountains, is the situation of their 
" strata, which all rise towards the primitive chain. 
" This situation is particularly striking, when ttc 
" view from the S.W. the summits belonging to tlie 
" chain of tjie Cramont and the lower chains on 
" the side next Mont Blanc : these summits, which 
" terminate in sharp pyramids, lean towards Mont 
'* BlanCy and are cut down abruptly on the 
** side next that mountain, where many of them 
** even overhang their base; tlieir number is so 
" great, and tlieir situation, I might say indeed their 
^* attitude, is so uniform, that, in paits where there 
^* arc many of them one behind another, they 
'* might almost be taken for animated beings, ready 
*' to spring towards 3Iont Blanc^ or at least press- 
^^ ing forward to view it . • • . . From the chain 
" to which the Cramont belongs, to that imme- 
" diately commanding the AlUe Blanche^ I counted 
" six parallel rows of these summits, all consisting 
** of numerous strata disposed in a situation exactly 
^^ similar. I measured the inclination of several 
*' of the pyramids, and found that their strata 
^ formed angles of about 50^. with the horizon. 
' " These 
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^. These chains arc intersex. ted on the N.E. by thiiJ 
" valley of Courmayeur ; but notwithstanding this 
** interruption, the mountains situated beyond tliat 
** valley, on the same line with the Cramont, con- 
*^ tinue to rise against the central chairty and to 
have their abrupt sides turned towards it; their 
disposition to preserve this inclination is even so 
** strong, that, where the direction of the chain is 
** changed, that of the secondary 7}iountaijis turns 
** also, and their strata are every where seen erected 
** against it^'' 






, 14. Before I proceed to the conclusion which M, 
de Saussare deduces from this great scene, I must 
4asert what he says of the pudding-stones (or rather 
.breccias) of the Valor sine; as from them he first 
jUndcrstood that the strata^ now found strongly /;*• 
cimedy and sometimes even mrtical^ must neverthe- 
less have been formed in a situation nearly horizon- 
tul; this being the foundation of his conclusion, 
"which I shall afterwards quote. He first met. witli 
some masses of these pudding-stones at the foot of the 
.mountain, where I had myself seen tliem with sur- 
prise, when I had been on that spot w itli my bro- 
.ther. lie then continues thus, §§685&5eq. " I 
" was curious to see these pudding-stones in their 
" original place ; I ascended strait- to the top in 
** order to discover it; but what was my astonish- 
** ment at there finding their strata \n,ei verticle 
" position ! The reason of this astonishment will 
** easily be understood by those who consider how 

." impossible 
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^ im^ssible it is that these puddlng-stmes ccniM 

*^ ha^e been formed in such a position. We ttiaj 

" easily conceive that particles of extreme tenuity, 

^' suspended in a liquid, might agglutinate together, 

^ and form vertical strata ; . • • . but that a stone 

^' already foimed, of the size of a man's lieae^, 

'' should remain at a certain faei<Hit ai^ainst a vertical 

'^ >vall, till small stony particles should collect them* 

" selves a'-ound it, cement, and fix it in its pl9ce, 

" is a supposition utterly absurd and incredible. 

" We must therefore consider it as a pomt dcmon*^ 

^' strated, that these pudding-stones were formed hi 

^' a horizontal situation, or nearly 30, aud thttt 

■^ afterwards, wlien indurated, they assumed tliis 

** erect position The very nature of the subi- 

** stance in which the pebbles of these puddingr 

*^ stones are imbedded renders this- fact more curious 

" and nK)re decisive ; it is a schistuSy of which th^ 

*' elementary lamiiise are extremely thin, interr 

" spersed with mica, and perfectly parallel to tl;e 

" planes which divide the strata of the stonev 

** These straia are themselves very regular, varyii^ 

*' from half an inch to several feet in thickness; tlie 

** thinnest contain few or none of ^hese extraneous 

^ pebbles; and I observed some alternatioiis of 

" tlie same strata entirely without them. The 

*^ colour of this schistus differs extremely ; in some 

" places it is grey, in others greenish, but for tli^ 

** most part it is purple or reddish; sometimes also 

*^ it is variegated with all these colours. .... The 

" pebbles imbedded in it are of different sizes, from 

. " that 



* that of a f*rain of sand, to 6 or 7 inches in dia- 
' metei'; tlicy ail belong to the class of the i-ocki 

' called prhnhire 'i he bed of these schistose 

' pudd'mg'Sl fines occupies, in tlic mountain, a thick- 

* ness of about 100 fiithom, reckoned from west to 

* east, transversely to ihe strata; I have followed 
' it lengthwise for about a league ; it cannot be 

* traced any fartlier, because it disappears under 
' tiie earth/' 
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After liaving thus perceived, from these strata 
Vf breccia, that all the strata now vertical between 
%i]ich they are placed must also have been formed in 
a situation nearly horizontal, and having evidently 
shewn, by his observatirais from the Cramont, that 
all the ridges of mountains separated by intersections, 
together Willi their summits, of which he gave very 
exact descriptions, were masses of strata strongly in- 
clined, presenting their section at the top, i\I. de 
Saussurc could very well discern in the strata them- 
selves, when he had a near view of them, characters 
distinguishing the linex of their separations, from the 
Jissures that intersected and disordered them ; by the 
>vanl of which distinction manynaturahsts, and myself 
among the rest, had been hitherto prevented from 
undtirstanding any thing in these mountains. If, for 
example, the crystals in granite differ on the opposite 
sides of a line, while those on each respective aide 
arc all alike, or if there is common granite on one 
side, and gneiss on the other, tliat line, and all tlxise 
which are parallel with it, whatever may be tlieir 
situation, 
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situation, indicate separations of the strata. If the 
stone is regularly veined^ as being composed of 
laminae of different colours qr substances, the lines 
parallel with these veins indicate also divisions of 
the strata. If the mass contains extended bodies^ 
such as long crystals oi feldspar ^ and lines of mica^ 

m 

or extraneous substances, such as the stones in 
brecctasj and marine bodies^ the Uties parallel with 
their direction are agjain divisions of strata. But 
there are other circun^stances which likewise de* 
mand attention; for instance, we must not expect 
to be able always to have many strata at once with- 
in our view; for in the calcareous mountains con- 
taining marine bodies^ as well as iix those of granite 
and other primordial stones, and likewise of sand^- 
stone J there are some strata of not less than 60 feet 
in thickness. The substance of some of Ihe schist i 
has a tendency to break in certain determinate 
ibims, even in angular lines like those of fortifica- 
tbns ; so that, when a mass has been thrown con- 
siderably out of its place, it is at some distance 
only that the strata can be distinguished in the large 
fragments, or in the intersections of the summits. 
Lastly, in every claiss of strata^ there are sometimes 
masses so much fractured in all directions, that the lines 
of their separation cannot be distinguished any 
otherwise than as being those along which they may 
be divided without effort, and with smooth sur^ces 
on both sides. From not havincr attended to all 
these circumstance, many geologists, and especially 
the partizans of the Huttoiiian theory^ have denied 

^ the 
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fiiie siratificatioH of granite, and other substana 

of the same class, coosidering them as the products 
oi Jiislon; but this is an error, as may already have 
beeu seen in my Ti'aveJo in England, and will again 
appear iij these. 

16. I come now to what M. de Saussure says of 
the first iUeaB suggested to hiili by the state of the 
niountiiins wlien he viewed them from the Cramont, 
havittff helbrc his eyes the grand scene of h liidi I have 
ah"eady cited iiis description, from the central chains 
of tlie jV/p5 composed o? primordiai sirata, to the 
cakarcQus clmins on the outer side; it is in the 
following manner that he expresses these ideas, 
^..fiiP- " From these conformities I concluded, that, 
" since the secondary moimtanis were formed under 
*' the waters, the primkive must have had the same 
" origin. Revolving alterwards in my mind the 
" succession of great revolutions which our globe 
" has undergone, 1 viewed in imagination the sea, 
" covering, as it heretofore did, the whole surface 
*' of the earth, and producing, by its depusites and 
" by successive crystallizations, first the primitive 
" mountains, then tiie secondary, I beheld tbese 
" subt-lanccs arrange themselves liorizontally iu 
" concentric strata, the shell thus formed being 
" subsequently rained up and bi-oken by fire or other 
" clastic fluids enclosed within the globe, in such a 
" inflnner as to briug to viev externally its lower 
" and primitive part, and to leave its exterior and 
" secondary parts supported by the inferior strata^ 
3 " After 
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'' Alter tbi% I beheld abysses bunt opeti and left 
'* vacant by the explosion of the elastic fluids, the 
*' waters;, as tbejf rushed towards these abysses^ 
'^ carrying along with them to great distances those 
'' enormous bhcks which we find scattered on our 
'' plains ..... Such were the thoughts su^sted to 
" me by these new observations an 1774: it will 
" be seen in my 4/A Vol. how fiair twelve or thir^ 
" teen years of continual observations and reflex- 
'^ ioos on the same object may have modified thb first 
'^ germ of my conjectures: here I am spelJcing of them 
" cmly historically, and for the purpose of shewing 
'^ what are the first ideas which this grand prospect 
'^ from the Crammt must naturally suggest to m 
" mind not yet occupied with any system.** ' 

17. Nobody has regretted more sincerely than my- 
ttlfthe premature death of this great observer, not in 
^^^'logy alone, but also in Meteorology. The suf- 
ferings that attended the latter years of his life 
were the cause that this 4M Volume, for which I 
had waited with great impatience^ appeared without 
Containing the theory again annbunced in the Srf, 
while, at the same time, he continued to multiply 
hypotheses unconnected with any determined theory; 
80 that I have not been much surprised at hearing 
since, fi-om persons who were intimate with him, 
that the longer he considered this subject, the more 
uncertain he became. To these great' ideas, first 
conceived by himself, he iadded others, to wliich lie 
was too strongly attached, afid^Which led him into a 

VOL. I. C ^ kind 



Utind of hJ^rwith; particulariy by diverting hfe 

attention from the exainiaation of that great quea- 

' lion, whether, in tliose catastrophes of tlie strata 

'"the reality of which he had so fully demonstrated, 

^ the parts now highest had been elevated, or the 

lowest had subsided. Wiih respect to iityself, I was 

fcrcibly impressed by his great discoveries concern- 

mg geological phenomena, clearly recollecting the 

* objects which he described; and having followed 

f ^e same course of observations in many other 

' iDountaiiis, I have every where met with evident 

[ proofs that these catastrophes of the strata must 

fcave been produced by the sinki?ig down of tlie 

parts now Imtest into caverns which originally existed 

beneath them. 



18. M- de Saueaurc, having neglected to seek 
rifor such phenomena as might have determined his 
' 'Opinion on the above question, did not attend to 
' One great object, namely, that of the mauntaim 

* Ihemselves, the production of which, however, was 
\ implied in his discovery. Althou^ih he had per- 

* ceived, and so clearly proved, that the primor- 
f-^al as well as the secondary strata were formed on 

' :the bottom of the sea in a situation nearly liorlzontai, 
* 'and that if wc now find them broken and inclined, 

* it is in consequence of a great catastrophe, he aever- 
r -thelcss continued to apply to vwuntains the terms 
m*oi primitive and secondary; while it is evidmit, 
^from his own demonstrations, that our globe does 
^iHOt exhibit as primitive either moioitain or kill: 

nothing 
6 
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lo&ing on it can properly be distinfltuished as 

primordiaiy (I ttuclude the word primitive,) except 

tiiose i/r4i^/i which were formed aotecedently to tho 

ttiitBiice of iH^mmzed bodies; for, from the tioM 

that Amb hodiw began to exist, especially io the 

Mi, th^ir exuvias were involved in the strata subset* 

queody Coioiedi which were consequently the «^ 

cmdary; and both these and the primordial were 

subjected to the effects of the catastrophes, wberor 

by were prepared for our continents their present 

tkoatians and dtpressims; that ia to say, mounioins 

^ kUlSy Willies and pkms^ 

I 
t 

19. At the first glance, it migM seem merely «n 

error of expr^asion to apply to mountains the terms 

oipiimitive and secondary; but the idea of fnoun^ 

tm$ dnui distinguishable was actually present to 

tk mind of M. de Saussure iMmsdf; and it was 

tills idea whyeh led him ipto the hypotheses that after^ 

wands embarrassed him. Hence, in the first place, 

he was induced to attribute such great effects to 

what he called the ^64^/e, timt is to say, the r^tireat 

of the sea from the strata formed on its bosom by 

chemical precipitations : to the motion of the water 

at that' «pocb be ascribes the excavation of the 

i«i!&;r, through which be supposes this current to 

Ittire transported immense masses of stones belong- 

11^; lo tlie central chain of the Alps beyond the 

imdncts of those mountains, and to have scattered 

them over the Jura ; whereas the catastrophes, of 

which he baa demonstrated the existence «ad pointf^d 

c 2 out 



' ^ihiob Ihe efttantrophes of the strata covAA have beto 
a/iected was b^ tlie subsidence of the parts at pre- 
sent the lowest. This subsidence, as it could not 
^ve taken place any otherwise than by means of 
eavcrns pvcviously existing benetitii the strata, 
aft'ordcd me an explanation of the quantity of masses 
of slone dispersed over vast tracts of country con- 
sisting of plains and bills of pure sand, far remote 
from all mountains in which are found any rocke of 
stone of the same kinds. Now after I became sen- 
sible of the justness of M. de Saussure's concliifion, 
ttiat no distinction was to be made between the pri- 
mordial and the secondary strata, with respect either 
to the mode of \.\\g\x formation, or to their origi- 
nal situation, I had a much clearer comprehension of 
Ihe piains and hills, as well as of the stones which 
are scattered over them : for since, in various 
countries, we find, in these lower grounds, the same 
primordial strata as in mountains, intermixed with 
ttraia of limestone and of sand-stone, it is evident 
that the caverns must have ettended under all these 
ipaces, and that the air pent up within them, by 
its violent compression in consequence of the descent 
bi such immense masses of the fractured and broken 
Strata, must have thrown out fragments of those 
hiasees in great abundance. That the above is an 
a^qnite explanation, and that the phenomenon 
Itself will not admit of any other, has been shewn, by 
very exact descriptions, in my Travels lately pub- 
lished, along s<me pa?-ts of the coasts of the Baltic 
'fftid of the North hea; and this conclusion will be 



] 
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coDfirmed by the Travels of which, though they 
were ia datis anterior to the others, I have deferred 
j^l now, for reascms foroierly explained^ to give an 

aocouat 

32. It Tvag ia 1782 that I made this excursion 
into that part of the Jura which beloags to the 
mntries of Nmfchatd and ValangWf having in 
view the two objects stated above ; namelyi the 
^uation of the blocks of granite in these mountains^ 
^ the circumstances which prove that their strata 
were Dot formed in the much inclined or nearly x?^- 
tkal position Mcberein we at present find them. But 
}L de Saussure having changed bis opinion on the 
latter po^ I shall only describe these strata^ and at- 
tend more particularly to the situations of the bhcksii 
that I may shew the utter impossihitity of their 
Wing been transported to these mountains from the 
Alp: my other remarks will be of a more generdi 
nature. I formed the plan of this joyrney at Parisy 
where it was suggested to me chiefly by the intimacy 
which I had contracted with M. Guyot, who was 
a native of these mountains, and had observed them 
with an attentive eye : he had measured barometri- 
call}' the heights of many places situated in them, 
above the level of the lake of Neufchatel; and he 
was desirous that many of their phenomena, which 
he had viewed with surprize himself, should become 
the object of my particular examination. When I 
bad resolved on undertaking the journey, he gave 
me a very exact map of the ^untry, marking in it 

several 
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several of the roads which he wished me to follow, 
and furnilhing me with recommendations to those 
of his friends who lay in *the way. ' Having the sa- 
tisfaction to find him again at Paris on my return, 
I shewed him the journal of my observations, Ihat 
I might be sure of the correctness of all my descrip- 
tions; and when I had communicated to him my 
remarks on the whble scenery of these mountains, 
especially the phenomena to which he had particu- 
larly directed my attention, he not only agreed to 
their exactness, but confirmed them by such ad- 
ditional facts as I had not had tin opportunity of ob- 
"serving. 1 had the misfortune to lose this most va- 
luable friend a few years afterwards, when he was 
deeply regretted, not only on account of his genepal 
knowledge, buf of his many and distinguished virtues,, 
hy all who had known \xm ^s intimately as I had 
dona 



Travels 
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Trffcels amongst the Mountains of Neufchatsl 
and of Valangin, zvhich form a Part of the 
Chain of the Jura. 



^* At was about the end of April, 1782, when 
I set out from Paris ; but I did not begin any re- 
gular observations till I approached the Jura by 
Frtmehe-Comt^f where, as this is the side of the 
chab which is farthest from the Alps, M. de Saussure 
bad not supposed that any blocks belonging to the 
itrata of the latter mountains were to be found. 

May ist, 1782 — I had already observed a great 
many blocks of primordial stones before I arrived at 
Ornant ; and as I ascended the mountain between 
that place and Pontarlier, I saw the road gravelled 
^ith fragments of lime-stone^ mingled with others of 
gneisSf which had been broken from blocks taken 
^p out of the fields. Grange d'Alaine, the stage 
^tween Ornant and Pontarlier^ though at a high 
'evel, is situated in a vale, where I observed large 
i^l^th of gneiss. The whole Franche Comtt is in- 
tersected with hills of limestone^ the strata of 

which 
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1 wiiich are of the same very distinct species that is 

' found on thesummifs of the Jura : this circumstance 

, was also remarked by M. de Saussure; and it shews, 

I in concurrence with alt the others which will be men- 

I tloned in the sequel, that the mountains of the Jura 

are now eimiicuces, only because, on both sides of 

this chain, the strata subsided into caverns in the 

greatest disorder. 



j?/ay 2rf. The entrance of the Jura, in the way 
towards the country of NviiJ'chattl, agrees in its geo- 
■ iogical characters with many similar openings into 
I the interior parts of the chain, along the same side 
^ it, as far as Grenoble; such, for example, as the 
yass wliich leads to the (irande Chartreuse. In ap- 
[ yroachiiig this chain, it was natural to expect to 
I And an ascent by smne road traced up the slope; 
f but, oil arriving at its foot, I discovered a cleft, 
L affording entrance into a large interior space, which 
(■ Jbrms a kind of am piiithealre encompassed by moun- 
I A>^in3, and from the bottom of which rises a large 
1 fock, whereon is built the Castle of Joux: {Jouj; is 
r kt Celtic word signifying yoref/.) It is impossible 
rkiot to perceive that this space has been produced by 
I # great partial subsidence of the strata ; for the 
I mouniei/is which encircle it, and of which the sum- 
■jtnits Itave many intersections, present towards it 
■H^rupt sides, whence project many rocks ; and these 
flocks exhibit their A'/rn^aiu various situations, with 
liifferent inclina/ionsia the difterent masses, in some 

of 
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of which tiiej have even their section at the top; 
the rock, especially whereon the Castle stands, is 
efideotly seen to be a mass left at a higher level than 
the rest, when the whole sunk into the cavern be* 
eeith ; for the ftraia of this rock are very nearly 
uerttcaL 

24. Phenomena of this kind in mountains, com* 
posed of such strata as contain marine bodies^ are 
certain guides in the determination of the nature of 
tbe calaatrophes to which is to be ascribed the ex* 
istence of mountains above the level of vallies and 
d plains: for as no doubt can arise with respect to 
the situation of such strata at the time of their for- 
ttiation, tbdr present position affords us a kind of 
description of the catastrc^hes which they have un- 
deigOQC ; and when the same characters are found ia 
the mountains composed of primordiat strata^ (as I 
shall shew to be tbe case in some of my subsequent 
travel^) it will evidently result that the latter must 
likewise have been subjected to the same catas- 
trophes. But before I ccmtinue my description of 
the interesting spot of which I have begun to speak^ 
I must reniind my readers of the meaiiing of a word 
that 1 have used in the volumes already published of 
my Travds; because in these also^I shall have 
frequent occasion to employ it. 

£5. Tlie terms valley and vale are understood in 
genciral to hnply intervals dividing neighbouring emi- 
nences 




nensca from each other; but there arc some inter- 
vals of a particular form, which, in the y«rfl and 
the Jips, and likewise in chains of hills in England, 
, are distinguished by the nnme of combes, a nord of 
> .Celtic origin; and as this distinction is very im- 
portant, and even necessary, I have adopted it In my 
descriptions of similiir grounds in all countries. 
Vallks and vales are intervals of considerable length, 
which either lie betM'eeii ridges of eminences, or 
intersect them ; in these flow rivers, or smaller per- 
manent streams, formed by the assemblage of the 
waters of all the springs belonging to a tract of 
country more or less extensive, and serving, at the 
same time, as channels for the rain-waters which 
fell within that space. It is by the permanence of 
' the j'^reffm* flowing in these beds that superficial ob- 
servers have been led to suppose the waters to have 
excavated their own channels. But in combes this il- 
lusion ceases; for although, in some part of their extent 
[ these latter intervals are sometimes exactly similar 
to the former, exhibiting the same depth, the same 
abrupt sides, and thesame projecting rocks, yet no river 
feitiier passes through them, or ever can have passed; 
Cfor they terminate on the heights; no waters thfre- 
ffore flow in them, except those which ooze out on 
rfteir sides from the intervals of the broken strata, 
fand those of the rains immediately falling in them. 
*Jow the road leading from the interior amphitheatre 
;bove described, to the top of the mountain, passes 
Up 0. eombe, ia tlie sides of which wiU be seen all 

the 
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tiie characters commcm in those of vallkt^ thou^ 
its formation cannot possibly be ascribed to the actioo 
#f any stream. 

&6. la tbe upper part of the sides of this combe^ 
which, for a considerable way, are very high, appear 
the sections of strata in . great disorder ; and here 
I observed one of the chmnometers so frequent 
among mountains. These sides, originally abrapt 
(D a great height, crumble down from the different 
actions of the air, and especially from frosts when 
their crevices are filled with water : their fallen ma- 
terials accumulate against them, and rise in the form 
of a taius, or slope, . on the surface of which vege- 
tation cannot establish itself in the parts where fresh 
(naterials are continuing to fall in great abundance ; 
in other parts, these slopes are covered with plants , 
trees grow, on them wherever the masses which com- 
pose tiiem are of a large iize ; the rest of their sur- 
ikce produces merely grass. But when I ascended 
this cambCj I found that in many parts its sides were 
overspread with vegetation only at the bottom, or a 
little way up; tbe plants springing up on them 
being buried by the rubbish which still fell from 
above. Would not this operation be terminated 
every where, as it actually is in many places, if 
our continents had existed from a very remote 
antiquity ? 

27. In this combe is the village called Les Ver* 
riires de Joux, which according to M. Guyot's baro- 
metrical 



. metrical measurements, lies 1440 French feet above 

I 4he level of the Laite of Neujchatel, the latter, ao- 

I cording to niy own measurement, being 1300 feet 

■ higher than the Matitcrranean : in speaking of the 

heights of places in these mountains, I shall not 

I Haaak it necessary to repeat either this last elevation, 

I er the kind of teet by wliich I reckon. This is the 

^ ade of the Jura that is farthest from the chain of 

I the Alps; and the road to the Val de Trovers, on 

L the opposite side fronting that chain, lies across a 

f ndge of eminences, which forms the line of divi- 

[ won of the waters of the Jura, throughout the whole 

I iength of these mountains : all the streams descend- 

|-jng the western slopes proceed in a southerly di- 

■■rection to the Mediterranean, uniting their course 

I with that of the Rhone; this is likewise the case 

[ jvjth such of those on the eastern side as enter the 

b -Jjoke of Geneva; the rest of the streams on the latter 

I «ide, and especially on this part of it, enter the Lake 

I */ Neiifchatel, whence they flow, with the Rhine, 

! to the North Sea. Not far Irom the point where I 

crossed this chain is Mu)it Chasseron, the highest of 

its eminences, 3i60 feet above the Lake of iKeuf- 

chatel; and a narrow cleft through which I passed 

at the top of the comhe is 2330 feet above that lake, 

and consequently 890 feet higher than Les Ver- 

rikres dc Jou.v. Here then we find, on the side next 

L the Alps, a strong barrier, the nature of which 

I will presently appear ; yet I observed a great num- 

■ of very large g}-anific blocks in the village, and 

ne way above it. 

2S. When 
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88. When I h«d passed through tbe naritow cleft 

by wbieb I croeted this ndge of mountains after aa- 

eending the cmnie, a very striking scene presented 

itself to my view : I here found myself on the brov 

of a precipice, at the bottom of which I beheld the 

village of St. Suipiy atuated in the highest part <if 

the Fal de TfWfer$^ but only at the elevation of 

11 50 feet; consequently 1180 feet below the cleft 

from which I looked down upon it The immediate 

descent of this precipice being impracticabloi a road 

lias been cut along a promontory dividing the upper 

part of the Val de Trovers into two branches. This 

is another interior amphitheatre^ which cannot pos^ 

sibly have been produced any otherwise than by a * 

greater m/ihsidtnce of the strata ; it is on all sides 

encompassed by tlieir abrupt sections, wherein their 

positions bear witness to that catastrophe : on the 

side of the promontory along which the road down 

to it has beai made, they are seen to incline more 

and more, till at last they become nearly vertical ; and 

in front of tiie extremity of this promontory rises 

an insulated mou;iit, similar to that on which stands 

the Chdteau de Joux^ as well in its form, as in the 

position of its strata. 

29. It was in this last mentioned amphitheatre 
that I remfitrked the first phenomenon of the waters; 
whence it appears that the catastrophes of the strata 
have produvcd the same effects within the mountains^ 
as may be observed externally. The RemCy a small 
river which flows in the Val de Traversy issues frpm 

the 
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the foot of the rocks bordering this space, in a place 

nhere the strata are a\most vertical ; and is, even- 

at its origin, of a sufficient size to turn some wheels. 

It will be seen in die sequel tliat this river receives 

BO increase except from brooks of a similar nature, 

Which burst forth on both sides all along this vaile^ ; 

JKid in ray various excursions amonjf these moun- 

I fains will also appear what remarkable phenomena 

I -are connected with the ^^alers which How within 

kkheui, and afterwards issue fortli in the valliesi 

30. I had been advised by M. Guyot to chuse 
f -Cottvet, a village in the Val de Tracers, as the first 
r central point of my observations in these mountains ; 
I »nd he had recommended me there to Jiis friwid 
"Captain Steineb, from whom I received all the di« 
' sections and assistance for which I had occasion. 
I spent three days at Couvet 'without being able to 
► undertake any long excursion, because it rained or 
\ snowed almost without intermission ; and even on the 
f'6th of Afaif, when I at last determined to lake ad- 
k'vantage of an interval between the showers, they 
tdid Dot allow nie time to go veiy far. 



31. In that part of the Val de Trovers where its 
slope is pretty regular, are situated, down the course 
t of the Reuse, the villages of iSt. Siilpi, FleurieVt 
f Soveresse, Mortier-Travers, Couvet, and Trovers: 
J it is bordered by hills composed of strata of lime- 
t stone, forming a kind of terraces, with some inter- 
► yuptions and projections, along the foot of the highest 

ridge 



ridge of the vimintains which they conceal from the 
view of the triE^veller on the side of the valley when? 
he happens to pass. In thes.e lower eminences, there 
is, near Couvet, a great"' intersection, by which I 
this day ascended. As I proceeded, I found the 
left side of this intersection, within a certain extent, 
to be cut dow^n abruptly ; the opposite side present- 
it^ only a slope consisting of calcareous fragments, 
intermixed from top to bottom, and across its whole 
breadth, with blocks and smaller fragments of granite, 
gmSy quart Zy and several other kinds oi primordial 
stones. This is a very remarkable phenomenon, 
which I shall frequently have occasion to point out. 
It is not, on the slopes of rubbishy under rocks, that 
primordial stones are found ; it is only among the 
fragments of Ume-stoney which, at the birth of the 
continent, already existed on its surface, even at a 
distance from any higher rocks, and which conse- 
quently can only be considered as one of the effects 
of the catastrophe whereby the rallies were prg- 
duced.. 

May Sth. I had again, on the 7th, been confined 
within doors by the rain ; but this day I crossed the 
Reuse at Couvety intending to examine the nearest 
part of the mountains on its right bank ; and my first 
Observation will afford an example of the ca§p whicji 
I have just mentioned. I began by ascending a 
«l6pe leading up to some low cultivated hills; arid 
on this slope I found fragments of lime-stone mixed 
with otlieVs of primordial kind. Beyond the culti- 

VbL. I, D . vated 
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vated part I came to woods, gi'owing on a talus of ] 
the rubbish falling down fioui rocks above. I fol- 
lowed the lower border of these woods, expecting to 
find some path ; but there was only a very steep one, 
by which, when the trees are felled, they are brought 
down in winter on the snow. By tiiis steep path, 
however, I ascended to the foot of the rocks, where 
I found nothing but their own rubbish, unmixed' 
vith any primordial .''tones. I had much difficulty 

' in climbing up the rocks themselves, above which I 
came to a large space, partly cultivated, and partly co- 
vered with grass, exteudiug towards summits cloathed 
with wood. In clearing this ground for tillage, the 

' stones taken out of the fields had hctn laid up in 
heaps, where I again observed the same mixture of 

■ fragments of pri^nordial stones and limestone ; but 
this lime-slone was not similar to that of the rocks ; 
it was harder, and had a 6ner grain. I found in it 
some impressions of cor/ma Ammonis, and one eckir 
nite. No cause, which has been in action sinqe 
the continent has existed, can produce such a mix- 
ture of fragments on the sinninit of a mountain, 

32. Proceeding along this summit towards the 
part immediately above AJotier-Travers, I came to 
a farm called Pierremad, with which many recol- 
lections were associated in my mind : I had been 
' there about fifteen years before with J. J. RoiJssEAU, 
who at that thne was living at Motier-Travers ; 
Madame Bois de la TouRj to whom this farm be- 
longed, had fitted up for him in it a email apartiuent, 
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there he spent put of the saxmner in bocanicad par* 
' wits: and I ms tfaeo already engaged in ob^enring 
all tfab part of tiie moantainsiy trom the Fai de Tra- 
van, to tibe opposite eitreoiiK of the Zdbf o|* '^Of/- 
duid, whkii lies at their foot. 

35. The projectioii, or icrrsctj which borders 
this port of the moaDtain above MotUr-Trcrvers^ 
is ▼err lemarkable : it is so high, tfiat, from a very 
smafl (fislance. it mi^ be taken for the mouDtain 
itself to which, howerer, it is onited ooly at one 
(xf its extremities, being separated tibence, except at 
that pcMnt, by a wide fractore ; and io this iotenral, 
fannii^ a small cambcy the road has been made 
vUdi leads op from the valley to the moontain. 
h the upper part of the moontain appear also visi* 
He marks of the catastn^ihe whereby the valley was 
proAiced ; for, as I descended from Pierrenoud to- 
wards tins combe j I came to anotfier intersection of 
the strata; forming a kind of small vale covered 
with grass ; in which the waters of the springs above 
tre collected, and led to iall in a cascade from the 
abrapt brow of the mountain, near the upper part 
of the combe. 

34. When I had reached this point in my descent, 

I saw on the slopes, on both sides of the combcy a 

great many blocks of granite ; my attention, in par* 

ticalar, was engaged by three of these which lay on 

higher part of the slope of the hill tbmiing the 

jy 2 detaclied 
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detached tetrftcc; T went down to the bottom 
the combe, and thence ascended to the spot where 
these blocks lav; one of them was from 18 to 20 feet, 
and the otheia seven or eight feet, in their greatest 
length, in which directioTi they were lying: other- 
wise, the slope being so rapid, they must have rolled 
do*n to the bottom : they were bnmd in rubbish, to 
tile depth of two or three fleet, as far as I ccmW 
judge; the rubbish being covered with grass. My 
servant, who accompanied rtid in these excursion^ 
and who, beholding objects of this natorc for tKi 
first lime, must have been incapable of feeling ,iiirpri*i 
if every thin^ around him had not no* excited it} 
ekpressed great astonisiiment at seeing these masset 
in such, a situation. His attention was first attracral 
by the brilliancy of their crystals in the suiishinC; 
and having renlarked that the rocks of the nioutl^ 
tain exhibited nothintf similar to this, he asked B* 
whence these stones came ? I told him that I dM 
hot wonder at his question, shice men much henUt 
informed than he was had been puzzled by sud 
stones. He remained silent for a few mowient^ 
looking sometimes up to the top of the niountais 
to consider again the rocks, and sometimes dowhfi! 
the combe, of which, from the point where we wen 
Standing, we could not perceive the opening; bti( 
he then suddenly exclaimed, "- Sir, they must eet 
" tainly have come out of the inside of the moun- 
" tain by this deep hole ;" (meaning the comhe 
" for they cannot have fallen from the sky." I df 
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i)Ot believe that P^ny pefj^n, ofi viaiting thi^ fipo|^. 
aod considaring ^U the qrcumitaDces^ could iomi a 
diffisrent judgnient. 

3$. I wepit up tp the summit of the hill, and fpuod 
it corere4 «^itb gi^ass, above whicb, here and tberei 
FQse^Biefitipns of l^e sfrat^j dipping towards the combe, 
fod con^uently towards the body of the mountain: 
^ surface ikv^ e«rery w^e SQatl^ered with fragments 
oi primordial stones differkig in size ; on the opposite 
slope above Motier-TraverSj I saw a great blocks to 
Vih^h I wef^ /down^ and found it equal in bulk to 
ti^^rge|s|; of t^ipse descf^bed abp»^e ; por w^ its po** 
si^OQ Jess rexj^^k^l^e, y9s will presently appe^. I 
perpeif ed that 4;hk slope termin^d suddi^^ly in a 
UQfie rapid declivity ; aod having desceqid^d (^ Ih^t 
poin};^ I found ^self on the brow of a naked preci- 
^, studded wi(h rocjks, a^d npjt appearing to ex- 
tpnd so low as to (;he hpttom of ^e valley : I then 
i^alked ip^d the s^unil ^i^l I came again to the 
Q^ibej and having descended by it iqtp d^e yalley, 
I ^w, as I ^ent farther frio^ the a:^ountain, tl)^t thP 
lowj^ part of ti*e precipice was <:;oyered with a large 
t^ljiis of ^ QWf^' !i;itLbb^sh. I then re-ascended the 
eor$6ey in order moire particularly to examine the 
point xrf connexiop l^etween tlie hill and the moun- . 
tain, wheiH? I fowwd new jigtai'ks of a catastrophe. 
Aa igsvilatod o)Qu,Q^, <Ma which are the ruins of an 
diPci^nt C9^le^ has lie^e been detached from the ter- 
race by a mbsidence ; and I descended tovvards it^ 
that I Q^igbit giUservg it inore neaa^Iy : the planes of 
its Strata are turned likewise towards the mountain ; 

and 



and on the side next the terrace, they are seen, io 
their lateral section, not to differ more than 25° or 
30° from the verlical. These strata also, in their 
descent from the level at which those of the moun- 
tain remain, have all undergone various fractures ; | 
so that, in different masses, they dip in opposite di- j 
rections; some masses have even been thrown in j 
such a manner, as that their summits lean against j 
each other; and the vacancies left between them j 
below are filled with rubbish. 

3fi. This external disorder of the strata is accom* 
panicd with equal disorder in the interior part of the 
mountain ; and the latter leads to a determination of 
the true cause of the former ; for none of the causes 
imagined for this purpose could have acted witliin 
the mountain. Near the crtjc«(/e already mentioned, 
a small stream, called the Bicd, gushes out from the 
foot of the rocks ; and at Motter-Trarers it joins the 
Reuse, before described as issuing forth in a simitar 
manner near St. Sulpi. I remember that, above thii 
place, Rousseau had pointed out to me the entrance 1 
of a cavern, the inside of which I was desirous to 
see. With this view, in my return from the moun- 
tain, I went to call on M. Perrin, the clergyman of 
Motier-Travcrs, to whom my friend Cluyot had 
given me a letter of recommendation ; this gentle- 
man expressing great readiness to oblige me, I con- 
sulted him with respect to my visit to the cavern, 
whitlier he offered to accompany me the next day ; 
and having arranged our plan, 1 took my leave of 
him, and returned to Couvet. - 

37. Iq 
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37. In the way, I passed several large blocks ot 
granite ; and some persons who were going by, and 
saw me observing tbejn, informed me that a great 
number bad been removed for the purpose of making 
mill-stones. This part of the valley has very little 
slope ; and the waters, which have levelled it during 
floods, have deposited so much sand between the 
large stones, that few now appear in the meadows 
coveriog its bottom ; but the Reuse has not suffered 
any of this sand to remain in the usual channel of 
its stream, on which blocks of granite, and other 
stooes of the same class, lie in such great abundance, 
tbt I could have fancied mysdf in the Alps ; nor 
can these blocks be liable to impulsion by the stream^ 
for they are covered with moss. 

May 9th* I went from Couvet to Motier-Triraers, 
where M. Perrin had been so good as to make every 
preparation for our visit to the cavern : the guic^e 
usually employed was gone before, in order to lay 
planks over a pool of water, which is formed, when- 
ever the springs are full, a little within the entrance ; 
lie was also to place a ladder for our ascent thither, 
and to prepare lights : I have already said that this 
entrance is neai* a cascade formed by the superficial 
springs of the mountain, which precipitate themselves 
from the top of an abrupt section of the rocks, 

38. From the appearance of the spot, it is not at 
all surprizing that a cavern should be found here : 
the broken ^/n//a have fallen in large masses, one 

over 
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«>ver anotberj aad tbe entrance oi thq cavern^ to 
iwbicb it .is necessary to ascend wkb a. ladder^ la 
formed by a vacancy remaining between two of tbesfj 
masses. At first, the passage is narrow; but it 
«oon grows wider, and opens into a vast cavity pro*-' 
duced by the subsidence of all the lower strata be- 
neath the uppermost stratum which forms the roof; 
the sunken parts here have been so much shattered, 
that our advance wa3 impeded by large masses of 
their fragments; however we continued to ascend 
. till we reached . the end of this first space, where we 
came to a wide fracture,, prolonged a considerable 
way into the interior part of the mountain. In tb^ 
roof of. this winding passage, wherever it is not co-^ 
vered with soft stalactite^ or tofus^ tlie strata arQ 
seen to descend towards the mass of the mountain, 
forming an an^e of 30° with the vertical. 

39. The strata are intersected by several other 
large fractures, at the entrance of one of which w^e 
heard a low noise, like that of a stream ; we entered 
it, preceded by the guide, and went down towards 
the part whence the sound proceeded. Our de&cent 
was over blocks covered with tqfus ; and it brought 
us to a space some feet in diameter, Q'ossed by a 
$Ueam of water, which, at^the saine time^ we heard 
murmuring within the mountain : this stream is sup* 
posed to be the Bied^ already mentioned as issuing 
forth at the foot oi the rociks. We proceeded as far 
beyond this point as w:e found it practicable, walking 
all the way on masses wvered with t^fus. It may 

b« 
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be judged that there are here soipe crevices which 
go down to a great depth ; for the water that drops 
from every part of the roof and ti)e sides of theae 
caverns does not lie on their bottom. The tofus is 
COQtiDually increafiing in these spaces, where it forms 
grotesque iaasse3, and lines the sides of the large 
crevices, which it ^s contracts, and tends finally 
lo close. The guide told us that it is known to have 
been practicable to proceed from this cavern to the 
FiJJage of TfXLverSy at a league's distance, by a hssure 
of which be shewed us the continuation in the roo^ 
tHl its eolrance was closed up by tlie mass of tofu$ 
DOW risen before it; that whether the passage was 
still open within could not be known any otherwise 
Iban by cutting through this mass ; but that nobody 
was sufficiently interested about it to take the 
trouble. 

40. This affords a first example of the internal 
stata of these mountains, and hence it results that 
those subsidences of the strata^ during which mbun-- 
tains and hills were formed by the masses remaining 
at a higher level, must have been attended with 
other subsidences within these masses themselves,' 
intersected throughout with tractures; between which, 
in some places where the upper parts tound support 
on tl)e sides, those beneath them sunk down to a 
greater depth, leaving in the mtervals the spaces 
wijich are called cava^tis. Of this circumstance, 
the same mouataitis will exhibit more striking 
effects* 

41. The 
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, The progress of the tofus in this "cavern ^ ~ 
also a rciiiarkabie example of one of the chronojncterg 
I ''which I 'mentioned in my Lettres sur I'Hisioire de 
r,& Terre ci de I'Honntie, though tliere I described it 
nly on the exterior parts of mountains ; particularly 
: calcareous eminences of the Alps, and others in 
Ltheir neighbourhood, such as ]\Iont Salhve. At the 
r tjrigin of the continent, several brooks fell in cascades 
V^down the abrupt sides of those eminences, along 
I ■which they deposited tofus ; and this tofus, having 
I jiccumulated, now forms long promontories advanc- 
I ing either into the plains, or across the vallies. It 
\ being there a point of interest to prevent the extra- 
l*Vasation of the water which follows these promonto- 
ries, and is continually enlarging them, canals have 
■ been cut along their summits; but if these canals 
are not cleared out from time to time, the tofus fills 
them up. It has been necessary also, in order to 
. keep open the great roads through the vallies, to cut 
I ofi" the ends of some of these promontories, from 
.. which, where this has been done, the water a^ain 
I fells in a cascade ; but the tofus soon acciunulates 
I ,*gain, and rises up on the road, if crossed by the 
Rrtream ; so that it frequently requires to be cut away. 
rlCow this is precisely the same diroiwmeter which I 
liave just described in the above ciroem ; and in the 
' course of these travels 1 shall give similar instances 
n other caverns, wherein are formed harder stalac- 
iiics, which also tend to obstruct passages formerly 
I to[>en. This is a circumstance that will be trang- 
:niitted by successive generations to each other, like 

th* 
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the accumulation of ice in the high rallies of the 
Alps^ by which likewise passages frequented within 
known times have been obstructed. 

May 10th. There being still a continuance of 
rains and snow-storms with a very cold east wind^ 
I could not yet undertake any long excursions^ but 
could only take advantage of the intervals which 
appeared most favourable, not venturing to too great 
a distance from places where I might take shelter, 
if i found occasion for it My plan to-day was 
to ascend to the upper part of the terrace command«> 
ing Cauvetj and to follow it till I should arrive im* 
mediately above the village of Travers, which is 
situated lower in the valley, and to which I meant 
to descend, in order to cross the Reuse in that par^ 
and return along its right tank to Couvet* 

42. At first setting out, I ascended by the inter* 
section which \ described $ 31, to the border of tlie 
woods covering the highest part of the mountain ; 
and following this line, I saw a quantity of blocks 
of primordiat stones of various species, rising above 
the turf which covered the soil I descried at a dis* 
tance a large space without any grass on it the whole 
way from the valley up to the edge of the woods. 
I was surprized at this, because I did not see any 
rock above, tlie rubbish of which could still £a.ll to 
impede the progress of vegetation. I went therefore 
towards this part of the slope, and found that k 
was entirely covered with a mixture oi calcareous and 

primordial 



fifitnordial stones. It was evidently impossible th^t 
I ttiU could l« a talus formed by the descent of freslj 
nibbbli ; but as, with much difficulty, 1 walked up 
[ it, 1 discovered the cause of what had thus cmbar- 
t ya&sed me. The slope is her@ formed by a large mass, 
r which those comjioaing the terrace stopped in its 
Lucent towards the point of the great subsidence 
I whence tluB vulltfy resulted, and ivhich presents on 
I |hb side tlie plane of its strata very nmch ia- 
ri'ncd ; and the difficulty of my ascent was occa- 
sioned by the loose stones scattered on this slope, 
\ which rolled tinder my feet at every step. For this 
I laason, there i» here no soil for vegetation; eucli 
I Biinute fraginenlB as are detached from the exterior 
(stratum arc washed down from it by tiie rains; and 
[Iheheat produced by the sun in summer, when it 
I'Btrikes on these stones, burns up the few plants 
\ springing from the seeds which have happened to 
r teltie here. 



43. I was obliged to go up into the woods, ip 
I order to cross a promontory wliich advances fro*© 
\ idle mouHtaia as far as the brow of tiie terrt^ces, 
I ^Bid bdiind Avbicb I nas to descend towards Trmera. 
\i foiiwl the soil oi these woods intersected with 
■ frc^eettflg ledgeii of strata, having the same direc- 
I fion smI the same degree of inclination as tluise of 
I dbe uncovered mass just descj'ibied ; so tiiat the 
[ ittrrnu IkIow the latter very evidently uppears to 
I ht a mass siinilar to that which foruts tije proiuot)- 
f ikirv, though it lias sliddca 'dowp to a lower level, 
' W -A" -, • from 
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(mm not meeting io Man with a 9tipport ben^th. 

Atobng the fir{^ on tiie promontory, and on the uppM 

dope of the mountain^ I observed eome beeches, 

the rootii of whieh had insinuated themselyes be-* 

tween these strata^ all much shattered, and nearljr 

vertical. In these woods, there are great numbers 

(rflafge bloch i^igrnmtt; and having advanced to the 

extremity of the promontory, 1 there saw, on the brow 

of a very rapid W^pif, a bliock nearly 80 feet long 

Ibd 10 or 13 broad^ rising seven or eight feet above 

Ae soil in which it was buried. At this point, the 

itepes 'of the promontory are very rapid on i>oih 

tides^ and likewise in front 

44% It cottld cci-ti^ly have been only from very 
eitotieous reports, that M. d^ SansBut^ was led td 
fii^rt, a^ ha^ be^ ^een above, that there were no 
jgrOHkie bhtks in the county of Nieufbhatei; fer had 
he ^em such massei^ as tktese in Uie positions which 
r hiaVe ju8* described, he could niever have conceived 
the idea that they had been transported hither from 
the centre of the Alps^ but^ ci^nsidering the ruinoui 
aspect of these mountains around the low spaces^ 
here so frequent, he would have paid more atten- 
tion to the e^pknatSon which I had pvea of these 
|)heinoiwena before he published his 2d Vol&me ; anA 
he wottM hav^ comprehevided that, during the de*- 
%cent o( enormous tt^si^s of the ^^-hole crusft of the 
^iftrafa, tncl^adittg those of gtafiife and other swb^ 
stances of the same class, into cwoems^ already 
tilled with expansible flHHds, it Vowld have bee«i 

more 
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e fluids, wlien thus violently com- 
id, ti) have thrown out fragments detached by 
s collision of the masses, tlian to iiave raised up 
I the centrul chain of the J/px, as supposed in his liy- 
I ^ihcsis. 

,. 45. While, from the extremity of this promon- 
Jory, I was observing the neighbouring objects, the 
»ir became dark, and threatened a heavy rain. In 
I Order to descend from hence to Travers, I wap 
F obliged to go back towards the mountain, and to' 
[ Siake a circuit round many of its intersections; so 
I -that the rain overtook me in the way. On reaching 
[ Trovers, 1 hastened to take shelter at the house of 
I M. Gallot, the clerg\'man of the place, to whom 
I I had been recommended by M. Guyot, and by whom 
I ) was most cordially received, as the ti-iend of one who 
[.(fas his own friend: he offered to be my guide in 
[.two very interesting excursions, whenever the weather 
I should permit ; and this very day, when the rain was 
I pver, he was so good as to accompany me'on my 
bfeturn to Couvct, along the right bank of the 
[■ fieme. 

46. This part, likewise, of (he fal de Trovers 
\ ibears the impression of tiie catastrophes by which 
I it has been formed. After having crossed the Reuse 
\ «t this village, we ascended very gradually through 
[ arable lands to the foot of the mountain, here also 
[ skirted by an irregular terrace, which cannot be cnl- 
1, ;^vated, because it is every where intersected with 
- ,- . pointft 
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points of tiie dipping calcareous strata^ intermixed 
with blocks^ both of the strata themselves, and of 
primordial stones; so that its only product is the 
grass which springs up in the intervals of these 
masses. The foot of the mountains is covered with 
woods growing on slopes composed of the rubbish 
of the rocks above : no primordial stones are here 
to be seen, as those which happened to lie on thif 
part of tlie terrace have been covered with fresk 
rybbish. Hence I descended to Couvet. 

Maif \\th and 12///. On both these days it 
rained, and I was therefore obliged to defer carry- 
ing into execution the plans which I had arranged 
with M. Gallot; however, as it was fair on the after- 
noon of the 1 1th, I determined again to ascend the 
course of the Reuse^ and I accordingly set out along the 
foot of the mountains on its left bank, where I like* 
wise found abundgmce oi granitic blocks. In conse- 
quence of the late rains, a part of the bottom of 
the valley was under water ; but, as is the case in 
all inhabited spots which are subject to inundations, 
.care had been taken to secure a path for foot-pas- 
sengers from village to village. I wished to go first 
to MotierTraverSj on the right bank of the Reuse 
at some distance from the foot of the mountains ; 
and along the whole way I found bridges of planks 
with large masses of granite laid between them. 
The water, though produced by a flood, w^as limpid, 
as no part of it descended in torrents ; there were 
spots on the surface in which it disappeared, as I 

shaU 
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shall explain in the Sequel : floods, therefore, are 
here occasioned by the ovei*flowing of lakes in the 
intertial parts of the mountains, wherein are depo-** 
sited all the earthy particles, and whence issiie many 
small streams, like the Beuse, which, flowing after- 
Wards over the grass covering the bottom of the 
valley, do not become turbid, unless, in consequence 
of the abundance and long continuance of the rains, 
the water enters some of the exterior fissures of the 
mountains. Having crossed the river to Motief- 
Trdvers, I called there on M. Perrin, and likewise 
on Profesisor Montmollin, whom I had seen in my 
first journey into this country. Hence I went up 
the right bank of the Reuse, as far as the village of 
Fleurier, finding all the way as many primordial 
s^072esy as if I had been in one of the vallies of the 
higher Alps. I again crossed the Reuse by the Pont 
des Roches, in order to ascend to its source in that, 
singular cavity of the mountain where the village of 
St, Sutpi is situated ; its stream was now swelled to 
ja much larger size than when I had seen it in my 
descent firom the defile of the mountain, and it con« 
sequently issued from a greater number of fissures; 
but it still was perfectly limpid. It is impossible to 
view the mountains surrounding this spot without 
astonishment, and without a conviction arising from 
the appearance of their strata, which dip in every 
direction under a soil composed of rubbish, that 
their present elevation is the consequence of their 
having been supported by the borders of aninterlor 
cavern, iiito which sunk the whole of the mass pro- 
ducing 



'dijrfrigthiS^ valley* by'ks BubsideiieeV "Nea^the'*B- 
trance of tlie space thus enclosed, I saw in the 
mountain a smaller caxity, whence issued another 
limpid stream ; and on going up to it, I found that 
there was, in this place, a large vacancy in tljc 
mass of the vertical strata, which being mucli frac- 
tured, a slope of rubbish had been formed at their 
fool; the stream issues from a crevice partly coverfid 
^^itb tliese Ibose materials, through which it linds a 
passasc ; but the masses of primordial stones, here 
))tngon tlie bottom of the valley, are not yet com- 
pletely buried under the rubbisli, for I saw Uie sum- 
mits of some of them appearing above it ; and as I 
returned from hence to Couvet, by Boveresae, I again 
Jbund very large biocks of the same stones along the 
loot of the mountains. ■'. i 

iry.-JlUU r.nM' 

Jl/ay \3tk. I M'ent to 7Vm}ers,vi order to call 
onM. Gallot, and proceed with him on the lirst 
of our projected excursions, in which wc were to 
observe a remarkable spot near the lower part of the 
Vsl de Trovers, distinguished in my map by the 
name of Cul da Van, but commonly called Creux 
diiVtnt; because, as It is seen from a great dis- 
tance, the phenomena of the clouds observed here 
ire considered as affording prognostics of the 
weather. This is a vast recess in the form of an 
amphitheatre, cut down fi:om the top nearly to tlie 
bottom of the mountain on the right bank of tlie 
^tuK; and that I may not interrupt my descriiMion 
of llie geological objects belonging to this remark- 

VOL. I. E able 



il 



1 



k 



' 48. As we went round the foot of la Clusscth 
we saw on its talus large blocks of tlme-stayie de 
tached from the rocks above, but none of primor 
dial stones ; while in the parts to which no slope 
of this nature extended, we observed blocks of thi 
latter kinds, and especially of granite, in great a 
bundance; their mean distance from each other ap 
peared to me not to exceed 10 or IG yards. Tbij 
is a spot which M. de Sausstire hiinsdf most hsv( 
judged to be inaccessible to any stream arriving froir 
the Alps; for against such a stream, the passagt 
must have been closed by the mountain of 7a Clu- 
sette ; and the channel which the Reuse has found 
here is but a very narrow one. This is, however, 
the only part where there has been any possibiliQ 
of opening a communication between the Val dt 
Travcrs and the lower grounds ; but the road whicli 
is made here has required prodigious labour ; it ii 
kept up at a great expense, and is really one of the 
curiosities of the country. In Order to carry this 
i^ad round the very steep extremity of tiie mou*- 
tain, it has been necessary, the whole way, to ex- 
cavate the rocks, whicti form ovcc it a kind of roof. 
But the greatest difficulty has been to construct s 
parapet for the security of passengers, on the aide' 
descending in a precipice; here also, the rock%' 
much' shattered, have been excavated for the fouh-^ 
dation of a wall ; and the expense of keeping up the 
road is occasioned as well by the giving way of thi^ 
walLin many places after rains, frosts, and the 
mdtin* bf the snows, as by the large masses which-,' 



Btthose periods, fall from above, and either beat down , 
some part of the parapet, or obstruct the way. Wc 
passed along this road, though in a direction opposite 
to our own course,, to which we afterwards returned 
by afoot-path formed along a higher part of the moun^ . 
bup, aod ^serving as a communication beti^^een several 
villages ; this path also frequently crumbles down» 
hut is repaired at little expense. It was hence that 
I 6bser?ed the phenomenon of the mist in the 

Creuxiu Vent^ as we were returning towards 

Nmigue. 

4i9. At this place we passed over a bridge which 
brought us to the extremity of a promontory ad- 
Tincmg from the mountains of the right bank, and 
Ibrming a part of the curve of the Creux du Vent: 
I had never any where seen the phenomenon of the 
Ihcks of granite more striking than at a certain 
hdght on this promontory: when viewed from a 
distance, their size and their abundance gives them 
the appearance of one of the hamlets common among 
iQountains ; and they lie so near each other, that the 
iijtervals between them are only narrow passages co- 
fij vered with grass. The first of these blocks which 
a ^ approached was at least 25 feet in length, and 
ie from 10 to 15 in breadth and height, not reckoning 
^ the part buried in the ground; the others mea- 
J 5wed from 10 to 15 feet in ^very direction. In the 
^1 sequel of these volumes, I shall describe granitic 
ijjgj <ibains, in which will be found similar assemblages of 
ito of granite^ no less really extraneous to the 
iA neighbour-' 



neighbiiiirlli^ ^ta, than are the above to these 
careous mountains. 

jo. The Creii.v du Vent lies behind this pror 
tory, which, ds I have already said, constituti 
part of its border, forming a semi circle about t 
fpiarters of a league in diameter in the upper p 
blit the strata are in very different situations in 
serhi-circle ; in the part which meets the body of 
mountain, and which 1 judged to be about 500 
above the bottom of the cavity, thi lines of 
strata are nearly horizontal, as is seen in the abi 
side remaiiling naked, at the foot of which 
rubbish crumbling down from it has formed a sli 
in some places rising half way up to the top, 
evidently still increasing, for it is bare above; 
consequence of frequent falls of new mater 
But in the other part of the border formed by 
promontory, the strata are nearly Tertical, and j 
sent their planes towards the cavity, their very ra 
slope being covered with firs, growing in the rubl 
which extends even over the summit : the partici 
point of this great change in the situation of 
strata cannot be distinguished ; and it is only 
sbme spots where the rubbish h^s not been retail 
on the slope, that their planes appear. A 
observing the state of the rocks which on all si 
encompass this cavity, together with the mouni 
of la Clussette, and a vast hollow in an adjoin 
mountain, of which I shall have occasion to spe 
and after examining the bottom of this whole spa 
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' it is impossiUe to avoid perceiving that a great 
subsidence, has here taken place ; not merely, how- 
ever, in the cavity, this beicig only the point of the 
gieatest depth, the very strata which now form the 
surrounding hiils having themselves subsided; and tliat 
the explosion accompany ing this subsidaice lias ex- 
pelled from nithin the masses of pi'mordiat-stones, 
which now, mingled with masses of limc-slone, are 
scattered over this scene of catastrophes. 



Si. Having been more accustomed to climb 

mountains than my companions. I determined from 

tie cavity, to asceud and cross the promontory ; it 

us not, hoMever, without much dithculty, that £ 

gained the summit, which is commonly called Uie 

ftw's back, on account of the sharpness of its form 

when viewed from A'oh'aigue. On reaching its 

highest point commanding the mouiitdin of let 

CiusseCte, I had a prospect of the l^al dc la Sagne^ 

ttdthcr I went some days afterwards. I found the 

:il8Cl3Qt towards Noiraigue very steep, and even 

iwgerous from a circumstance which I liad not 

fureseen: I was to "o down through a fir-woodj 

\ the snow of the precedinff days was still lying 

flie ground. Not meeting here with any path, 

was obliged to descend at a venture, sounding the 

mow with a stick, in order to find fiim looting; but 

loftensunkin it, and fell. On the upper part of the 

itclvvity, which consists entirely ot calcareous rubbishy 

1 did not perceive any primordial slmes; hut be- 

9 low 
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low this slope tliey were scattered in great abun- 
dance. 

52. Here I found my companions, wlio had gone 
round the foot of the promontory; and before | 
parted from them, I settled with M. Gallot another 
plan, for the nest day; that of crossing the samq 
mountainsto Gorgier, near the Lake of NeuJchateL 
M. Andeier, Count de Gorgier, formerly an 
officer in the Prussian Service, but at this time 
residing on tiis estate, was an intimate friend of 
Bf. G'uyot, who had given me a recommendation 
to hiffl) in order that I might first observe in that spot 
one of the remarkable phenomena of these moun- 
tains; namely, strata of marl, intermixed with 
those of limestone: and M. Gallot being also very i 
well acquainted wilb this gentleman, ho was so good 
as to ofier to accompany me, in order to shew me J 
the wav to his house. 



May \Ath. We set out from Traven 
noon; and after having crossed the Reuse, we ap- 
proached the mountains on the right bank of thai 
river. At first the ground here rises insensibly ta 
one of the terraces of which I have spoken, where 
I again saw fragments of primordial stones mixec 
with those of lime-stone ; but when we were on th^ 
slopes formed by the crumbling down of the rock^ 
above the terrace, we no longer found any but cu 
the latter kind. Thus we may every where trac=. 

th« 



tbe: history of tiib v^/ey, from the epoch of the 

origin of the continent: the terraces bordering the 

foot of the mountains are masses o[.strataf which 

ba?e suffered a greater subsidence than those com-; 

posing the mountains themselv^Sj and which, while 

itilt at the bottom df the sea, were covered with 

^gqaents thrown out from within by the expsMisi- 

ble ftuids^ when compressed in interior caverns. 

On account of the greatei: subddence of the masses: 

separated from thoise which remained as mountains^ 

tbe sides of most of the latter were left abrupt,: 

with, their strata much shattered, and in great dis*; 

order; in consequence of this, they have crumbled 

down; and. the. slopes formed by their rubbish 

having extended some way on the terraces^ they, 

have covered the blocks and other fragments of 

/yimor</i«/^(?»e^ which happeni&d to' lie there* 

' • ■■»■■-,••* 
-53, Oa reaching the summit of. the mountain,, 

which is eveiy where interspersed with hillocks^ we. 

proceeded towards Provence, a village at the head; 

of a kind of half tunnel, or rapid combe f beginnii^ 

between Mont Auberty and the: njiountain which wer 

had just crossed, and descending down, to the. 

border of the lake. On the declivity of this combe 

w found a great abutidance of blocks oi ' pjHinordial 

stones; and this is certainly one of the situations! 

in which alone M, de Saussure imagined it possible^ 

that these masses could be found, the horizon beinc^^ 

here bgunded by the chain of the Alps; but I have 

already. 5bewn that they are scattered in the s^^me* 

profusion 
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along; the foot erf nil .mpuntmjis. .Now in tliis part 
■ of the country, it is in kills pf this kind that the 
strata of marl have been , discovered : and from 
their situation, we may judge of the nature of these 
catastrophes as clearly as if they had taken place 
before our eyes. Count be Gqbgikr told me that 
the marly strata of this canton are found at the 
surface, being covered only, like the neighbouring 
i^oils, with rubbish' of stones of every class; and 
that their bottom has never yet been reached: the 
cause of tliis will appear, in the sequel, to be, that 
the terrace^ m this part bordering the Lake of 
Neufchatdy is a mass of strata which, in their sub*, 
sidence, have become nearly vertical^ presenting 
their section at the surface, where^^ consequently, is 
found that of the strata oi marl; tiius, when pits are 
here sunk in them, it is in the direction of their 

planes ; but in other places, their situations arQ 

• • • * . • 

different. 

5.5. This marl is hard when it is taken out of 
the pits; but after having remained for some time 
laid up in heaps in the open air, exposed to the 
sun, the vain, and the frost, it is reduced to powder; 
tlie marine bodies then appear ; but the shells them- 
selves having been, for the most part, destroyed, 
during this change in the substance which had con- 
tained tlKjm, scarcely any thing remains but tlie 
, marl moulded witliiij them, and petrified: I saw 
among them many kinds of bivalves^ and among tlie 
univalves were tarbinit^s, cchinites^ and. cormu^ 

Ammonis : 



^1 

Afttrnms) there were also nuclei of \iii€ ffaatilus] 
but these ate seldom found^ entire, because they so 
easily separate in the divisioris of their concamera-^ 
tioDS. Before the marl has been exposed to thd 
air, mafiy nuclei are detached from it which retain 
their shells ; I saw them on mother i^f pearl ndtifili- 
on echimtes spatangiy on estrea^y and on tubes of 
some Species of xermicuUtes ; on the outer part of 
these shells there are commonly /rynVcf, which I 
ofcserved likewiBe on the colrnud Anmumis ; and the 
cells of the latter are mostly filled with spar. ' 

36. I must here say something" of the iisc of thi^ 
marl; which, being buried under the stony rubbish,> 
had been discovered but a few years before I visited 
the country, and by which the product' of all thes^* 
lands has bfeen very much, increased. The imme^ 
diate advantage arising from it is that it so greatly 
promotes the growth of lucerne^ of which many ar- 
tificial fields have consequently been fonned; and 
the manner of using it for this purpose is aUo H 
discovery; for if the following process were not? 
exactly pmrisued, the marl would produce but little 
effect. Tlie soil being first reduced to a very even 
surface, thie lucerne is sown, and is afterwards^ 
<JOvered to the thickness of about 2 inches, with 
^Ws pulverisied marl. The lucerne then thrives so 
greatly, that, so long as any marl remains on the 
surface, which is the case for several years, it yiefds 
^^y season four or five crops of excellent fodderi* 
*^^t in the course of time, the marl being washed 

into 
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I greuacl by the rains, the crops suffer -a 
great diminution. On digging up the earth, it is 
easy to judge, tVona its colour, to what depth the 
^larl has sunk: whea it is found to be about half a 
foot below the surface, the land is ploughed in order to 
bring it up again, and fresh lucerne being sown, the 
crops, for some years, are again plentiful ; but whea 
the marl disappears a second time, the part before 
left in the ground liaving then sunk to a greater depth, 
little eft'ect is produced by another ploughing, and 
it is necessary to lay on a fresh quantity of wwiW. 
The fodder thus produced Las occasioned a consi- 
derable increase in the number of cattle kept in this 
country ; and as there is consequently a much 
greater quantity of manure for the fields, and espe- 
cially for the vineyards, the latter are become much 
moTE productive than they formerly were. 

May \6th. Having mentioned to the Count my 
h>Vish to observe a different part of the mountain aa 
I iFe returned to Travers, he was so good as to seoA 
y% guide to shew us the patii up the rapid side risi|[^ 
fc,fbove Gorgicr. The ascent, in which we spept 
(two long hours, was at first entirely over loose 
'iragments, and among these were many oi primor- 
^al stones ; but wc saw no more of the latter, 
■when we came to the slopes coa)posed of the rub- 
bish falling from the rocks above. On reaching 
these rocks, we perceived their sirata to be nearly 
vertical, dipping towards the lake ; whence Jt evi- 
iently appeuis i,liat the terrace below is a mass of the 

same 
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umstratg^ which separated from l;bose thatslif^pied 

down to a greater xleptb in the. cavern^ and in whiejiy 

.QOBsequeAtlyt the marly strata, . dieacending altnioat 

XH^iealltf^ have their section at the surface. J^ me 

ascended this slope, leaving the lake behind iis,. y^e 

bad on the right a large recess of the same form as 

Jlhe Oreux de Vcut^ which lay pn the opposite ^jde 

^ this inpun^iiq, these two cayities h^Qg turn^ ia 

fWtr9ry.(iirj9ct^ons thus; ) (; and both pf themhftV^ 

JDdoifei^Jy originated in subsidmcpfi tba); took plaqe iq 

jfc^s^fi pf those gf eat caverns, yirhich .prcK}ucj^d qei 

Hm aide tbe basin o^ the lake, and on the other t^ 

Vul^ de Tracers ; the i^hole, at that ^me, being 

8^11 beis^th the wa);fers of the sea» When we were 

0Q tbjfi mpuptain, w,e . found its sutpini); much un* 

dul^tejl^ but with softened outlines; there canno^ 

])e any ^oyibt of its having been injbersected by 

fractures, attended with different degrees of subt 

sideace of the separated masses; but i^ ruinous 

state is cQpcealed by a great thickness of rubbish 

covj^re$l with grass. We passed .near %\ke n^rroniF 

part pf tins ^mountain which forms: the divisioti 

b^w^n the Cma' ijfw Vetit and the ppposite cavity.} 

ind leaving it on our right, we descended into the 

VqI 4e Travers by a different path, 

May I7'th. Fine weather appearing at last to 
Wefet in, I determined ito undertake pne of those 
regplqir excursions which had been trc^ced put for 
^^ fey P^y friend Guyot ; who, at the same time, 
'^ informed me what pbjects I should find most 

worthy 
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iroTthy of my obseivation, fomishing mc with it5- 
cmmnendations to his friends at every place' in my 
way. None of these excursions, as will be seen in 
my accounts of them, could be made othemrise thaft 
on foot. 



i 
k 



57 i On quitting Catraef^ I crossed the brook 
issuing from the cleft already mentioned in die terrace 
afafDve the vHlage, and ascended by a path up^ the 
right side of this little stream. On the terraceii.\ 
tew a mass of th6 strata of the yellow Ufke-st(m6f'* 
inclining towards the Val de TrttcerSj arid hatiag^ " 
its section fumed towards the mountain. It is'bdit • 
known by experience, that, wherever masses tf-' 
these strata Yie in the above direction, if th^ fiibbM • 
under the section towards the mountain is cltMk 
away, strata of marl ^re found beneath theiQ. - Of • 
this fact, no attem|)t has been made to discovri' '; 
the cause ;• but it will be seen in the sequel to proceod 
from the following circumstance; that, inthe^^ I 
^ the masses of strata^ which were divided' 'fitJBr'f 
the rest remaining at a higher level, the inclinattoQ- 
assumed by these masses, towards the space wba 
the greatest subsidence took^ place, occasioned itin' 
strata of limestone to separate in the lines ^fieirfeil 
those of viarl lay between them; and the marl 
slldmg'fonv^rds over the limes f one y each'^ frtigiDRetit 
of the latter was accompanied in its descent by ^ 
portibn of the former which had originally liifl 
beneath it, and which it still continued tO iSoVerj 
though in an inclined position. • -^ 

^ ' 58. As 
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id. As I Continued to ascend, I came to a high 
tombe, terminating on the left, in another large 
cavity similar to the Creujc du Vent ; but the abrupt 
rocks by which this is encompassed do not shew, 
as is the case in the fornler, any horizontal lines 
marking the separations of their strata; being only 
stony masses, projecting without order, from the 
top of whidiy through a cleft, the brook above 
mentioDed rushes down in a cascade : of this ad- 
niKaf^ has be^n taken, by excavating the rock and 
crectiDg a mill under the first fall. 1 ascended by 
tiia side of the cavity, towards which^ when I reached 
ibe deft whence the brook issues, I saw the strata 
of the mountain dipping; the projecting rocki^ are 
tbe masses that have fallen in disorder. 

■ 5%i Ci My friend Guyot had particularly re* 
I commended to me to observe this mountain ; and it 
1 '^l be seen that he had very good-reason for giving 
' ^ such advice. The intersections in the hisher 
pert of the side on which I had ascended were those 
V the upper section of the mass of strata^ of which 
^ planes descend on this side. The indented 
^ges of these strata form a ridge of smalt emin- 
Bmces which borders the brow of the precipice, and 
tetends to a great distance in the same direction. 
t saw immediately that this ridge was produced by 
ike irregular rupture of the mass of the dipping 
^ata ; and hence I was led to discover the cause 
tf what I afterwards observed; namely, a number 
)f similar ridges^ parallel with the firs^ and nearly 
VOL. I. F at 



at eqisal distances frotft Jearh other, v^hidtt intersect 
the whole summit of the mountain, their Inlervalt 
i>eing covered with grass: these ridges «€wtend a. 
great way in tte direction which I was to follow in 
order to descend into a beautiful conibe^ wherein afC 
Bituated the villages of Cnaux d'Eialib^es and 
JSrevine. On viewing ttxis summit, it cannot be 
doubted that the mountain itself is a mass of strati 
which has undergone an atimlar movement on tbs 
edge of the caveti^s that have occasioned tiie vac^Uicy 
DOW called the Val de Trdvers; that this mass iitil 
been separated by ^fracture from the other masses 
which compose the neighbouring mountains; ancf 
that, during its fall fi^om it6 pri^iniEil hdght, certdiL. 
repeated associations of the strata adtering most 
firmly together have slipped one over another, leav- 
ing at the highest level the parts now forming these 
parallel ridges. * I ^all presently mention boim 
astonkhing e^cts of 'the same catastrophes; but I 
must first make a remark of a more general nasture^ 
to >which I am led by tiae great discovery of M. de 
Saussure. 

59' That dAl the strata which compose tlieM 
fnountains were originally formed in a hori:SfmtM 
and continuous situation, on the bottom of the sM) 
is a point whereon no doubt can be enteitaiiied^ 
because of the marine bodies contained 4n thena \ 
but, in the following travels in other countries, '1 
shall have occaf!>ion to describe some mountaii^ 
*^hich though they consist of primordiat strut Ut 
^^ - \s0hktuS9 



fl8 

they afterwards sank into an aperture in ibe neigii- 
bouring mountain ; tlieie were meadows between tliis -, 
aperture and the border of tlit; pool, near wbich was li 
a small UiU covered with fir tret's. In 16J'J, the A/// 
suddenly sank below tbe level of tlie comic, leaving i 
in its place a deep bullow ; and Uius the pool became | 
a lake, which still finds a discbarge iu Llie same aper- \ 
ture. This /i/^e is the properly of the owners of the 
sunken land, wiio, in die course of time, have reco- 
vered out of it all the fir-trees, whicli rose to tlie 
surface of the water aa soon as their roots were disr 
engaged from the diluted soil : and the fishery now 1 
yields tliem a gi^eater revenue than they enjoyed be- ] 
fore this change ; for, by degrees, the brooks which j 
flow into the lake have fully stocked it with fish id \ 
tlie best kinds. 1 

62. The works of art in this spot are also very [ 
surprizing ; for no people excel the inhabitants of 
these mountains in diligence and ingenuity. As llie | 
lake, by its great extent, presents an immense reser- 
voir of water for the supply of mills in times of : 
drought, they conceived here the bold idea of placing I 
mill-wheels on the course of the water within the 
mountain. For this purpose, they first constructed ' 
a dike, at the extremity of the lake next to the aper- 1 
ture, in order to obtain a current constantly equal; , 
and thus the level of tlie lake is raised, while, by 
means of a sluice, the same qnanljty of water is at ,, 
all times drawn from it. After this, they widened- 
the aperture through which the water flows into thaq 
mouutaio, excavating on its course two spaces, on^ 

belowr 
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below the other, wliercin two wheels are placed, and 
etitdng on the side a road formed into steps, with a 
nuly for the purpose of descending to them. The 
water, after having turned the first wheel, fells into a 
basin hollowed out to receive it, from which it is 
directed to the lower wheel ; and it is afterwards lost 
in the heart of the mountain. The machinery set in 
faction by these wheels is placed in a building solidly 
constnicted above this abyss, into which I descended 
as fcr as the lowest wheel ; the upright beam of the 
latter turns only a corn-mill ; that of the upper one 
is shorter, and may be used occasionally either for a 
com or a saw-milL The water which falls on these 
wheels, as is generally the case in overshot mills, is 
led by moveable wooden troughs, and by levers, ex- 
tending to the mill itself: the miller, when he chuses, 
can turn off the water from each wheel, and bring 
it back again, without going out of the mill. 

' 63. The stream is kept as clean as possible, by a 
grate placed on the outside of tlie aperture, for the 
purpose of intercepting the leaves, and other floating 
bodies, which might choak up its narrow passage 
below the wheels ; but notwithstanding this precau^ 
tlon, 4ts course is sometimes obstructed ; the water 
then rises in the cavity, and the wheels are stopped. 
On such occasions, the sluice is shut, that no more 
water may fall into the cavity ; and when that which 
already fills it has run off, misn descend by the steps 
to the place where the obstruction has taken place, 
VA clear out the mouths of all the crevices with a 

pole J 



pole ; a stifiicient quantity of water being afterward 
1ft itfy. to carry off the bodies loijging in them, whic 
have been thuis^ put in motioii. Nothinor more beic 
yecessary to' restore to the stream a free course, 
must evidently f^ll from hence into a more spacioi 
cavity ; for not only would its channel be a^ain 6\ 
§tructed, hut there would be no possibility of remo^ 
ing the obstruction, if the passage of the w^ter coi 
tinued to bf equally narrow below the point with] 
reach of a pole, or of iron bars with hinges, whic 
aa'e sometimes used if the resistance is great. Th 
subterranean brook is believed to be one of thoi 
that unite, witliin the mountain, to form the sijqi| 
river Reuses which issues from its foot at St. Si4^ 
in tlie Val dc Trcccers^ at a considerable distance. froj 
this spot. When the water rises above thp dike, 
is carried off by a canal running parallel with, tbi 
which supplies the wheels. 

63. a* A similar phenomenon is observed* higj^c 
up in the same combe, near Brevine, a vihage situaije 
1S60 feet above the level of t;he lake of Neufckqie^ 
but the brook, which is employed there^ turns tb 
wheels hefore it sinks into the mountain* This hixw 
issues from a peat-moss in the upper part qf th 
combe ; it has excavated a channel for itself an^ 
fragments on a rapid slope near the village ; at. tt] 
top of the slopCj a reservoir has been formed, b 
means of a dike, whence the water is led by a caa^ 
to fall on a miil-wh^el ; after which it is lost is 

■ 

heap of rubbish under a rock : when this streapi . 
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80 Jduck 9ii«lled m to riser ab^* tknf TtM$i^ it 
pt»B d£bf'^9ome creiriceii tn- the rock ; 90 that the 
inundation never rises up to the mill. Here- then 
we find a second brook which loses itself in the 
immiztam, and oftbb the isnie is not direfctly known ; 
b|it it will appear more and more evidently tiiat ' 
there are interior cetoernSj wherein tliese waters are^' 
coUected, aed vrhence tbe^ issue in various places> 
without any known reference to the- passaged by 
^iHiicb tbey have entered. 

.tft At Breviritj my, friend Guyot had recom- 
fljeoded me to ]VL Montandon*; and to 3VL Simon - 
MicTJH£Y; and as he had mentioned, at the same'^ 
time, what were the objects wnich he particularly 
wished me to observe^ these gentlemen veryobligiogly . 
c^red themsfeives. as my glides. They first shewed 
ae 2L,marl-jnt^ in a^ situation very similar to that 
akeady described' near Cauvet, oil the other side of" 
the tnbuntains ; and here I found some terebratulce. 
Heace they conducted me to Moja GhatekUty which 
in at about a- league's di^ance^ on the territory of 
hmche-^ComtS, This moun^in was fortnerly niuch 
biebrated for its fine fomk ; but a spring of mineral ^ 
wtter in the neighbourhood had now, for some time^^ 
been very much frequented j and the summit of 
Mmt Chateleut forming a very interesting be! videre, 
iVbad become: a favourite walk with- the visitors 06 
tbi$* spring,: who had picked up : all the^ fossils' which 
hadwught th«r;eye ; so= that gleaning after them, I 
9ttfai:fiiKLpQthingilHit^agiTiSQta : by ttaeM, however, 

I became 
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Became acquainted with the various s^ocTO^ 
of which I afterwards found it useful to ba^ 
obtained a knowledge. 

65. In our way to tbis mountain, we ascended, t 
the village of Cuchen, towards a ridge of eminence 
over tbe summits of which passes, for some league 
the limit betwixt Franche-Coml6 and tiie country ■ 
Neufchatd; we crossed that line between Mont > 
VArmon, 24S0 feet above the level of the lake 
Keufckatel, another of these .eminences; and hem 
we reached Mont Chateleut, which is an insulab 
mountain, in the form of a truncated cone, risii 
£14 feet above CArmon. Besides the eraineno 
that compose the regular ridge already mentionc 
. many others are dispersed on both its sides, some 
which are covered with fir-woods, and some wi 
downs, according to the nature of their surface, 
clearly appears, by the situation of the strata in tl 
country, that they have all undergone a subsidem 
■with fractures and angular motions ; and that t 
eminences consist of the masses which liave remain 
at a higher level than the rest. On some of th( 
eminences sire projecting rocks, where the strata i 
seen in their sections to incline towards every poii 
and to follow different directions ; they are ev€ 
where in gicat disorder, but less so in the eminent 
bordering tlie coinbc of Etalihres, than in those alo 
the upper part of a deeper valley in which flows t 
Doiix ; Mont Chateleut, whither these gentlem 
ijrere so gopd as to conduct mcj is among the lattt 
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gri fr«a tfiis mnwBtein liicy i c Uim c d to Brecme, 
I vas afterwuds to proceed faj a difierenl rud. 



66l The caose of the coiiicd form of J/oni CAtf* 
Hdbir is, thai its alopei» whidi descend very lo v on 
Urn aie neit the valley, are composed all aroond of 
fiagnoits; I ooidd acarcdj discern the straia ex* 
eepi oa the smnmit, anddiere they appeared to be 
hnriwtsi These strata oonsst of a hard Umt* 
ilme^ OB which the actions of the air prodacfe hot a 
dvcftc^ ]asKnog the wmrme boSes contained in it 
ii idief oo the sorfiice, whence however, it is 
.Mmdy possible to detach any without breaking. 
Iba; SDch as have been found here loose have pro- 
ceeded from j/zate sirfler dian these, and of a marly 
Mtnre^ the sections of which may in some places be. 
Moa dmn^ the. rubbish on the slope. The first 
amhlefs, who chanced to take notice <tf these^^ujiZi^ 
fiDDd th^m on the slopes, and sdected such as were 
ID the best |>reservatioB ; after great rains, which 
vuh away the smaller particles of the rubbish, more 
spedmens of thb kind may still occasionally be 
iMod ; but for me, as I have already said, I met 
tilb oofy fragments, neglected by former collectors, 
}Ct sufficient to makis me acquainted with the various 
species. I saw here some ter^atulaj and several 
Ofter kinds iAKvahes; but especially an imoiense 
faotity of small osirut^ one ai the valves of which 
Vtt convex, like the half of a nut-shell, and the other 
nearly flat; tiiere w^e also great numbers of oi- 
trodu^ most rftbem separate^ but some still .cgi^ 

»6^M 
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meted' together in small ooiuaims^ man^r kinds 
corallimi ^nAvMxtf spima oi echinkes resemb 
spikes of plantain ; the eehinite to which these sp< 
btiioog, sHOKtol whie^ tb6 nk^ is sou 

tiiues^ founds h^e^dntird; but I saw only fragak 
df it I wa# tkdd tbat, to^ ard^ the bottom of 
^pe^ ttreine ^^ve-marl^iu ; aiwaj/^s) an mdicaJtiof 
ti^ci subver^n? of siibe^ swata. 

d^ Essom^tiie' topi 6f thishiii is^si^en, aft some/i 
tttactr ^ gfBiSX eM&sit ofi the valley of M»rU 
tbrough wiiieisi^ the^ IhUJt windis. before it enter 
4^i tbkt^h^-bfteti xnentitimd t6 me by: M. Gi^ 
a^^^?ortfey g>£ my ? obeei^'mtfan : mrh this view; he: 
j^(^CiNiMitie0d^ m^ t(9£ iKf. Fa vre^, the clergyman 
£0$ Bi^mtePsii vA&Mhtr it -was my intention to proc 
thfe evening. 'iTheislop^tawardg the Doner is in 
Mpt<id^ b^ a v»)e, b<H>diered on the side next the ri 
1^ 8f(ot)hdr ridge' of emmencefi^ manifestly appeari 
fiidm the- situatiofv of their strata^ to be masses s 
piMrtcNl on tbi^ edgei of the long caic^r/7, which; wi 
tbe r^t'^nk into it^ {Produced the valky of Morti 
Fo^ wing' this htgh'Vaie/ I passed through the vili 
oaUed liter/t^*^»tonf, whence. descending towa 
the^ D&uoPy I (Earner to Moulin Bmnet. From^ 
plaices, thef river cbntitiuei to wind through mead 
to a^ sttmU V^ife&'Surr&unded with mountains: I 
not fdlbW'^it so i^y but quitt»d its> banks, in ord< 
^fSieend toi Les^ B^emts. I> came first to a t^r^ 
fi^6^'wl»chvl had a/ vifiM^ of the' village ; but beli 
K^iudKdti^^etlattei^ I baid to; c^oss tl]»' lower pair' 
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in our prospect. The weather was perfectly seref 
and as the smooth bosom of the lake at once reflected 
the sky, and extended the rocks to a great depth 
below tlie surface of the water, we might almost 
tave fancied ourselves borne through the air by an 
eagle. 

68. W. Favre informed me of the regulations ob- 
served in the management of the woods, which rise 
one above another, and border the whole of this de-' 
■■ file of the Dou.v. The trees, being planted on thesff 
^opes composed of rubbish, would be blown down 
by high winds, if they were suffered to grow above a 
certain height. Now either accidentally, or by the 
design of the first planters, thejiis and beeches are 
here equally intermixed; and they are cut down in 
such a manner, that a line of them appears, at one 
time, to consist almost entirely of Jirs, and at ano- 
1 tiier, of beeches. Tlie roots of the latter, remaining 
in the ground, are continually throwing out fresh 
shoots, which, by their shade, preserve moisture in 
I the soil, and afford shelter to the youngj^W springing 
• up from seeds. These beeches are Jelled whenever 
i tiieir stems have attained to a sufficient size ; and by 
that time tiie^V* are large enough to give shelter, in 
tiieir turn, to the new shoots which rise from the roots 
'nA their former protectors. 



69. When we were near the lower extremity of 
I the kike, the noise of the discharge of its waters by 
I the Saut du Doux began to interrupt the silence of 
™_- ---,. tUi 




ftspcct I kn« aireadk aid tha wouod iIk Mb; 
B mH as to a cxftob haei^ od tbe oourse of tbe 
lifcr above it, dboe skies are cooiposedof seicnl 
i^achane tkc resok ot sKcsessmlT gncalcr 
of aasKS ot uwmim^ sepaialed by fiac- 
Ihrb: baft bclov Ibis poiflt, the divided HMaes hav« 
taoddaraas tbeir itll, so tint, oa the sides of ibe 
tfc; tbcT pnsnt tbe plaiKs of tbeir jf raf a; but ia 
Ikgrcalesi dfiscnler. Ooe oft tbese loasses lies at 
IheVver rrtrrmilT of tbe Ukr^ which discbai«ie$ its 
«ilEvs in various ca Kj d a taosn rock to rock; aDd 
bere I sav a araaflutance cooqidoq to all CTidTalft; 
(is I shall shew by many otLer esL&zBpfes in the 
CDone of these timvek) and affixdii^ a proctf* that 
cUsiacU do not erode the rocks ckwn whidi they 
bU: these rocks while the water precipitates itdeif 
boB their edge; are covered beneath it with jmikt. 
Fnm all these partkrolars* it is rery evident that the 
Dmr has not hoUasctdma the deep rtf/Arir in which , 
k doasy but, like all other moiuitain streanis^ has 
fcUoweJ a coone prepared for it by tbe cutast raphes 
ditbftttnia: a greater JttijwfcifOf having taken place 
io t part of the bottom of this pre-existhig ni/fcy, 
U)d tbe issue of the carity thus produced being as 
iugh as its entrance, the river has there fonned the 
We, from which a more continuous and greater «i*- 
**toet below has occasioned it to tall in a aiA»fc ; 
>ttl dKNi^ abofc^ where it maintains itsowncbw^ 
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Bel in ^slopes oompoted of rubb&h, k hen >^piic!^ tSitt 
nitibish aver all tiie wider parts, now covered wiiti 
gra^^ and converted into meadows, it baa not yet 
been^alble to jSll up the cavity of this $niaU labci 

70, After having pa^ed the Sai6t, we ascended 
by a piith among the rocks to the place calieid Q>rp$ 
de GardCy on the first t€rra<:€j on which v9^ ibm 
tmti^tNKdc, and proceeding behind the «calIopictf 
recks that* border the right side of the iake^ we thui 
returned to Les Brenets by a different road. M. 
Guyot, iti hi« itinerary, had recommended to me, itt 
my way from Les Brenets to Lockj to pass through 
Hoche-fendue^ (the cloven rock) in order to observe 
that spot and its vicinity. The carriage road ci^osses 
these eminences at a different point; for though 
Roche-^fendue presents a passage very convenient to 
the goats, it is one of which few men are able to 
avail themselves, even on foot. M. Favre and one 
of his friends were so good as to accompany me thi- 
ther in the afiternoon. 

71. On setting out from Les Brenet^j we firit 
ascended a mountain called Chatelar, which is of the 
saine nature as that of Chateleut, though the lattcp 
]ies at such a distance to the west ; the strata of both 
these eminences are the same, and they contain the 
«ame marme bodies ; especially those smuHi ostixie^ 
jyf so peculiar a kind, which I have described on 
Mont ChSiteleut. These strata must certainly hav^ 
extended over ^U this piart of the :bed of the aacieiit 

3ea; 



other side of Les Brenets, near A bafnl6t called 
Rancenier, wUence they flow to join the Dout. 
This interior passage has been also used for the con- 
fltruction of mills, and even on a larger scale than I 
have already described near the lake oi Etalikra ; 
for not only arc three wheels placed here one below 
another, but the •mills themselves are within the 
mountain, nothing being above ground except the 
houses of the millers : the last of these mills, as is 
indicated in my map, is more than 300 feet below 
the entrance. 



73. Had not the waters found this singular dis- 
charge, the whole vale of Lode would have formed a 
lake; and such indeed a part of it sometiines becomes;, 
because, when there is a great abundance of water, 
it cannot all pass off through the lowest crevices, and 
' hiust therefore rise till it meets with others at a higher 
level. This was the case when I arrived here; for 
' the water, swelled by the late rains and melted s:iows, 
' had risen very much above its common passages, 
f before it could find crevices sufficient to carry it off: 
Tthe lake thus formed extended to within half a league 
f o( Lock ; and as the quantity of water which now 
I entered the mountain did not Und a sufficiently quick 
I discharge below, it had already covered the wheel of 
I the lowest mill. On the free passage of the water 
I under ground, the safety of this beautiful village en- 
I tirely depends ; for any obstruction there would 
r occasion the water to rise to a much greater height, 
] before it could find a discharge through the crevices 
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74. Ascending over the commons belonging to,j 
Lode, we left on the right the largest eminence of| 
the- first chain, called Mont de la Joux, which rises,' 
2300 feet above the level of the lake of Neufckatd}.^ 
and we came to a part where this chain is doubje, a 
Village lying in the interval formed by its divisiqa 
being called Entre-deux-monls. We then asceadefl 
an eminence belonging to a third ridge, called Mojiif\ 
du Cr^, whence we had a view of the wliole Valda 
la Sagne, which is about four leagues in length, fr^m 
Boinou, situated in its highest part, on the N. E, bj 
the village of Brot-dessus, at its lower extremi^ 
in the part nearest to the Val dc Travel's. Anotb^ 
ridge of eminences, the highest of which, cftDe^ 
Tite-de-rang, is 2660 feet above the level of the 
lake of Neufckatel, separates the Val de la Sagm 
from the Val de Rus to the eastward of jt : the sojj 
of the latter vale is nearly 700 feet lower than thfj 
of the former, towards the chief place of which I d^ 
scended ; it is called Cri de la Sagne, and it is hen 
that the church stands, with a few of the housaa 
a village scattered over the whole of the Vale- 
ro. Except in the vallies of Silesia and Lusafv^ 
, I have never seen villages similar, either in nature o 
in length, to this which occupies the Val de la Sagn^ 
It is built along the feet of the eminences on boti 
sides of the vale ; both these rows, which extend ou 
of sight, consist of very neat farm-houses in gp« 
repair, at about the distance of two gun-shots one 
from another, every house being surrounded witw 
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gardens and orchards : behind each row is a wide 

terrace, extending as far as the foot of the woods, 

which rise to a certain height, with little acclivity, 

OD slopes composed of the rubbish falling from the 

rocks above. These terraces are cultivated, and are 

very fertile : the vale itself, which is of great breadth, 

is dL peat-moss ; the water flowing through it sinks 

into a cavity in its lower part, and is the same stream 

which I mentioned, § 47, as issuing from the foot of 

a rock at Noiraigue ; a name obviously originating 

10 the times when this vale was in its natural state. 

lilie water of peat-mosses being always of a dark co^ 

lour,- but the stream issuing from it is now limpid ; 

because the forn\ation of peat is at an end, the gruuud 

having been drained and brought into cultivatiuu. 

Ttispeat;'mosSj like so many others which I havi; 

dlisewbere observed, .w^s first occupied by a I'uiMt, 

here consisting of fir-trees ; but wben the peal U.- 

came deeper, these trees, bieing chiefly rooted in i». 

were overthrown by the wind, and afterwaidfi bui^^* 

in the peat as it continued to increase. 

,76. The inhabitants of this place, wjig ^t, j^, 
holders, all possess nearly equal porU^i ' '>* ^ 
pfat-mqsSf of the terrace behind timr ii^u«<. ^ j^, , 
the woods above ; and they appeut c^J i. j^, 
living very comfortably. Enterii*;*^ ii*v. 
with one of these peasants rc^jJccUi*;;, 
peculiar circumstances of the valf, Xj^ . 
tuuity of clearing up to him n di^MS,^. 
i&uch perplexed him. I had ungf^u, i^u^^ 
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the fieUls, some heaps ot" brandies and roots appa- 
rently taken but lately out of ihe peat-moss, notwith- 
standing it had long been cultivated ; and 1 asked 
hiin where this wood, not yet dry, had been found. 
" Anybody would suppose," answered he, " that it 
" grew under our lands ; for though we have had 
" them so long in tillage, yet every now and then 
" the plough is stopped in one place or another, 
" where it had passed freely the year before, bv 
*' some of these branches ; and we are often obliged 
" to dig to a great depth to take them out." Of) 
this difticully I gave him the following explanatioo, 
which he thought satisfactory. This wood had lain 
at first at the bottom of the peat-rnoss, where it had 
been covered by the rising peat. The vale having .1 
some declivity, its surface was easily drained to a 
certain depth by cutting ditches in it ; thus it was 
made to produce good grass, and it has since been 
cultivated. Wlien the peat, which is of a very spongy 
substance, is exposed to the air by tillage, and mixed 
with manure, it issoon reduced into vegetable earth. 
Its volume tlius diminishes considerably; so that, as 
the stratum of peat covering the wood ueconies gra- 
dually thinner, pieces of wood more and more deeply 
buried in it are successively reached by the plough, J 
which always penetrates to the same depth below ihff 
surface; and this will continue to be the case, till! 
tlie change of the peat into earth shall have extended 
so far down, that the lowest part of \\ic peat shall 
undergo no farther subsidence; but I do not believe 
Uiut the lertility of tlie surface will be then improved. 
77. I had 
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77- I bad great pleasure in passing along a part 
of this line of rural habitations, in my way to tlie 
pretty village of Pants, or Pont Martel, situated on 
the T\0\t in the lower part of this valley ; and having 
rested myself there for a little while, I inquired the 
way to the spot where the waters of this vale disap- 
pear. Here I saw the principal stream, which h 
the same that issues forth at Noiralgue^ and which, 
after having flowed a certain way in a deep furrow of 
the sur&ce, sinks into a cavern under a rock ; but 
besides this, there are rills that discharge tlieinselves 
ioto a kind of tunnels in the surface ; these tunnels, 
to the bottom, are covered w ith grass, in which the 
water loses itself. This is one of the mo^t remurk- 
able phenomena belonging to these mountains ; and 
I shall have occasion to describe it more particularly 
in other spots. 

78. I presume that a discharge or fiitrati'/rj ^A a 
different kind has formerly taken place U^r^r^ tim^. k 
to say, of tar ; this substance being extra';U?cJ 
Pont Martelj in the Val de Travtrs, ih/ftt «l 
laceous earth, which is there called mi/ir i/f 
turn. This earth is put into a tub, wij^^K 
diluted with boiling water, the tar v\y^ U i^ ^^s. 
and is used for greasing the axle'ir4f(a -fr '»sm% 
•Vow this same substance is also fouuc Jf 
of some paits of the country of 
casks with their staves loc;sely yjii^ac 
the bottom of pits dug in tbe tm^ Jm^ iJ 
^Vdter in rainy seasons, and tUi; 
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the surface, la taken off. Mentioning this fac 
my Lettres sur VHistoire delaTerre et de l^ H-mme, 
I founded on it a conjecture, tiiat the water oi' peat- 
mosses might derive tlie antiseptic propfrty, by which 
the plants growing there, being preserved from the- 
putrid decomposition undergone by those in marshes^ \ 
are enabled to retain their combustibility, from th6| 
heath where^vith all the pnut-mosses wliich I hadt 
hitherto seen had been covered ; as must formerly 
have been tlie case likewise in the Val de la Sagrii, \ 
where heath still grows in seme of the lower parti, 
But I am now fully satisfied, that, though heath may 
produce tar, it is by no means the source of tbe 
antiseptic property of the water in peat-grounds; ' 
for in the volumes lately published of my travels ia 
Meckkfiburg and Holstein, and also in Devonshire, ' 
I have described very extensive peat-moors, on whidj 
scarcely any heath is found; whence I am led to 
believe it to be rather from the nature of the *»/; 
that the water of these movrs derives its antiseptki 
quality. ', 



79. I have not, for a long time, spoken of any 
masses of primordial stones ; for, besides that my 
atti-ntion has been directed to other objects, they 
probably have been cleared away in these TalesJ 
which are covered with pastures ; but I began td 
observe masses of this kind at Cr^ de la Sagne ; and 
at Poht Martel I saw them in great abundance^ 
Proceeding from hence towards Couvet, I followed 
the highest pait of the terraces, which I found mud 
intersectec 
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i B la ! « lBd widi vales and coonbes ; and oo this road 
I Kevise saw priamrdial siames; but when I came 
to the TiDi^ of PibKranitf, situated at the head of 
tit kige anmtt whidi temiinatps in the inteisectioa 
Ibove CoKceiy I found its slope covered with so vast 
tcpiaiidtT cigroiaiic ihdks^ as to confirm my ser- 
nnt ID tibe o|Mnion that he had fonned on the oppo- 
^ adeof the vaDer near the castle of JIatier Trm- 
vert, aticii was now within our view, that these 
ifiier had come finom lemtaik the ^rmmi; for he 
U ohsenredy that, along the whole of our way, none 
oft amilar nature had appeared in any of the rocks. 
flifii^ descended this combe^ we passed throu^ the 
above intersection, and arrived at Cautti about 
shea in the evenii]^ 

IIay90t/L There was another paitofthe FalJc 
Tmcri that I wished particularly to vi^ before I 
qmtfed iL I have menti(M)ed that a long promon- 
tory, iu whidi the strata are nearly vertical^ and 
which is terminated by an insulated rock, divides this 
vaBey, near its upper extremity, into two branches : 
btfaat to the N. £. is the cul-dc-sac of St. SuJpi^ 
vheoce the Reuse issues ; and it iras the other which 
I desigoed at pr^ent to 



SO This branch erf* the valley terminates also in 
^ cM'dc'SaCy there being no nay to pass beyond it 
but over the mountains : among these is Jlont Chas^ 
itroti, which, as I have said, rises 3353 feet above 
the level cf the lake of XeufchatcL The sir.a!! 
6 liv^er 
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river Longe-aigue is here formed by several rivulett 
issuing also from crevices in the rocks : it originates 
in two of these which gush forth from the foot of the 
mountains at the head of this space. The stream 
formed by their junction flows along the side of the 
promontory, where it unites with two others issuing 
from the foot of the promontory itself, near the vil- 
lage of ButteSf where one is immediately employed 
in turning a mill ; the other is nearer the extremity 
of the promontory. These waters, when united, 
fall into the Reuse a little above Fleurier. The mil] 
at Buttes is 1 600 feet above the lake of Neufchatel. 
It cannot be doubted that, in the interior parts of the 
mountains encompassing this space, there ^v^cavern^ 
in which are collected the waters passing off froir 
tlie surface through the intervals and the crevices a: 
the vertical strata ; and that, from these internal re- 
cesses, proceed the rivers issuing forth at so maii^ 
various points ; for no permanent streams can Im 
produced but from a reservoir, unless they flow ii 
the long channels which are offered them by vallie:^ 
where they collect the waters of all the springs on tti< 
sides, 

B'l. The foot of the mountains encompassing thi 
space is also bordered with terraces formed by masse: 
of strata which have been irregularly stopped on the 
edge of the caverns^ whence all this disorder has re* 
suited. Th6 ten^aces are covered with fragments, 
among which there are large blocks of granite, many 
of these being likewise scattered on the slopes iq 

every 
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every situation^ as well on the higher as on the 

lower parts. On thes^ terraces I made the circuit 

of the space enclosed within them ; and I here saw 

the very disordered state of the strata at the foot of 

the mountain. I then crossed the entrance of this 

space to Fleurierj where I passed the Reuse, in 

order to return along its left bank to Couvet. From 

the consideration of this space alone, it is impossible 

not to perceive that the Val de Travers and its 

branches are only the point of the greatest subsidence 

of the strata; that even the masses which now form 

the mountains were originally at a higher level ; that, 

having been broken, tliey have themselves subsided 

partially, their separated parts undergoing angular 

t/uwements ; and that the outermost of these masses 

have sunk lower than the rest, but have been retained 

on the edges of the deepest of the caverns. The 

disorder of the masses which descended to the lowest 

level will presently appear from the cavernous state 

of the bottom of the valley. 

Hay 2lst. I was this day confined by bad wea- 
ther ; but on the 22d I quitted Couvety intending to 
niake Ncufchatel the central point of my next ex- 
cursions ; however I went first to Travers, in order 
to take leave of M. Gallot, in whose company I had 
made such interesting observations. 

82. With this intention, I proceeded along the left 
bank of the Reuse, which I had not yet observed, and 
where I bad been told I should see a very remark- 
able 
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■mblcphenoinenon ; this consists of two natural nee/A:, 
«t some distance from each otlier, the largest being 
about 100 paces in circumference; they look like 
ponds; but I was told that, though they had been 
sounded by letting down into them a very long rope 
with a stone fastened to it, theii- bottom could not 
be reached ; they are always full of clear water, 
of which tlje level varies little, except in very dry 
seasons, when it sinks, and after violent rains, when 
it rises so much as to run oif in rills, constantly 
limpid, like the streams gushing forth from the foot 
of the rocks along the valley. These 7vells, which 
are on a terrace a little higher than ttie issues of 
ihe other streams, probably indicate the level of 
a large ramiiied reservoir extending under the 'valley 
from the interior part of the ;Ho«»/njns; for with this 
reservoir it is only below that they can possibly have 
a communication. The growth of woods here even 
is prevented by the state of the strata on the bottom 
of the vallcj/, and the caverns beneath. The sur- 
face is covered with rubbish, overspread with 
grass ; but the rain waters do not remain on i^ 
except in some places which are marshy, beCausft 
tbe*^rfl/o there present thc\r planes; in other partS^ 
ttie water sinks immediately into the crevices o'. 
the strata, and disappears from the surface 
which cannot therefore afford nourishment to fores 
trees, 

AGiy S5d. I set out in the morning fi-Om Tfi* 
pflw for Natfekafel-: this road first led me tlirtjot*! 

Koiraimtc , 
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Npiraigue; and xopsidering with more particular 

attention the rocks of JLa Clusseite, uqder wUich 

I passed, I perceived what was the cause cf th^r 

crumbling down sp rapidly; they ijopsi^t .of the 

tUn strata of the yellowish lime-stone, alteruating 

with those of marlj and are all much shattered by 

the catastrophe from which then* strong inclination 

has resulted. Here I saw that, nptwithstanding the 

tbe diference of colour, this lime-stone differs biut 

little its nature from the marl; for all the strata 

were penetrated, throughout their whole mass, with 

large blue spots. I said before that the same marine 

mies were contained in both in the marl and in tl^e 

Sme-stone; only they appear more numerous in 

Ae fpnner, from which also they are more easily 

detached. 
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83. The Reuse, pn issuing from the defile of La 
Clfissettef falls in a small , cascade ; below which it 
flows for some way through meadows, near the 
village of Brot-dessous.. At this point, the moun- 
tains retire to a greater distance from each other; 
and in that on the left bank i3 the cavity which I 
nientione^, § 58, ^ in size hxj^ -form resembling 
the CreuA' du Vent; but by th^ state of the cavity^ 
and by that of this part of the bottom of the valley, 
the latter is shewn, still more an^ more evidently to 
he merely the point of the greatest subsidence of 
the strata. In the Crtux du Vent, the lines of the» 
^trata^ which are very distinct; are nearly horizon^. 
^ except in' the promontory forming part of itsj 

border, 
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■order," and advancing towards Noiraigae; whi 
along the whole front of this cavity on the opposite 
bank, they are in such great disorder, that their 
situation can no more be distinguished here, than 
in many of the precipitous sides of the mountains 
which consists of those of the primordial classes ; 
towards the lower part of the valley only, on the 
side next Rachcjbrt, the strata are seen to be nearly 
vertical. 



54. Below Brot-dessous, tlie Reuse, flowing along 
the foot of the mountains on the right in its way 
towards the Lake of Neufchatd by Boudry, enters 
another defile between the foot of these mountains 
and a hill, which, advancing from the left bank, 
stretches across the whole valley, leaving only a 
deep and narrow passaije for the stream. Were it 
not for this passage, a lake would be formed here, 
and would rise to a considerable height in the 
valley. The road passes over the hill ; and when 
I was on its summit, I was struck with a quantity 
of blocks of granite and other stones of the same 
class, which covered the slope, and extended down 
to the border of" the Lake of I^eiifchaid. From 
this hill, there is a very iinc view of the chain of 
the Alps; and persons who had not seen blocks of 
of a similar kind in the interior parts of that of the 
Jura, and even on its opposite side towards Franche- 
Comle, might easily suppose, with M, de Saussure, 
that these on the side next the lake had been 
brought from the Alps by that retieat of the waters 

■'''"■ which 
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which he terms the dSbacle. I had much pleasure in 
passing along the summit of this transversal hill as 
far as the defile; for it commands a prospect ex- 
tremely beautiful and interesting, as well of the 
upper part of the valley, as of the lake and the 
Alps beyond it. When I came to the brow of the 
defile, which is evidently an irregular fracture of 
iht strata, I saw the Reuse winding along its bottom^ 
and forming many small cascades. 

85. The road from hence to NeufcHatel leaves 
the river on the right; and when 1 came to those 
parts of the slopes on which the vineyards begin, 
I saw several marl-pits by the way-side, with many 
large heaps of mai^l, already pulverized, having been 
for some time exposed to the air; the strata whence 
this marl had been taken lay under those of the 
yellowish lime-stone, as will appear to be the case 
all along the mountains which extend across the 
interval betv^en the lakes of Neufchatel and 
Bienwe. I already knew, from M. Guyot's notes, 
that few marine bodies were here contained in the 
inarl; and accordingly I found only some terebra- 
tuk and tubes of seatworms. 

86. In approaching Neufchatel, I had on my left 
some abrupt rocks, under which flows the Seyon^ 
arriving from the Val de Rus: this is a very re- 
markable spot, and I shall describe it in the sequeU 
The opposite side of the cleft that affords a passage 
to this small river rises towards other rocks, with a 

gentle 
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gBfifle slope;' which forms a very 3pacT6us"vfaeyard. 
'KieBucceeding rocks on the same side retire, to encom- 
pass the Lake of Ncufchatel, and that of Bitnne be- 
I jtmd it. The Seyon, no longer hemmed in by these 
' recks, flows towards Ncufchatel, and there falla ' 
I into the lake. 

Mdy 9.^lh. My friend Guyot had provided me' 
V with recommendations to several of his acquaint- 
[ ances at NeuJ'chaiel, whom I visited in the intervals 

■ eftny various excursions: following the directions 
contamed in his notes, I employed this first day in" 
ascending the foot of the mountains just mentioned, " 
which border the beautiful suliurb of Neiifchatd' 
extending toward the Lake of Biemie. This side 
oftlie mountains presenting an aspect favourable ' 
foir the vine, vineyards have been formed on the 

, lower part of their slopes, wherever the rubbish of 

■ the strata is of sufficient depth for digging. At' 
the extremity of this suburb, there is a mass de- ' 
tached from the mountain and cut down abruptly 

> oil the side ne>£t the road tlie strata of which de- 
scend rapidly to\Vards the 'lak^: the upper part of 
' this insulated rock has been levelled, and forhis a very 

■ pleasant walk. 

87. Tiie neighbouring extreuiities of these two ' 

lakis, and the interval between them, fwhich I agree 

with M. de Saussure in considering as an alluvfal' 

product of the waves of these lakes and the ' sedi- 

p meats of the' streaiiis that enter them,) have been 

already 
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•keady nieadoBBd in my Elementary Dreaiise cf 

Geotogg ; this beiag ooe of the spots ia which it 

oaost mdeoUy appears that the amiies of laioes am* 

only those parts of the xaUies where the greatest 

^iadoice has taken place; for it is in situations of 

dus oatiire that we most commonly find large 

Dosses which have been detached from the moun-- 

tsmt ^d of which the strmtm dip towards the^/otor 

i^ the above work 1 introduced some particulars re« 

spMiDg this spot ; but I shall now give a.more de^ 

tiled description, of iL 

88. I awrndod to the top of the ^^eyards^which^ 
tarminate in the upper part of the slope fbraied by« 
the rubbish of theJ/ro^ir of foliated yellowish itia^-' 
9tmie,i &bpye this point, I found thf^ptmnes of theses 
itreta entirely bar^ and .desoending rapidly, under ^ 
the rubbishy towardsithe basins of the two iaieM.i 
I mild not have walked up an inclined pUme id- 
such . rapidity, had not the strata been full . of 
crevio^ and in some parts rendered rugged by 
exfoliation. If the rain water flowed down this - 
slope without interruption, it would destroy the - 
viaeyards by washing away thdr soU; bat. as it 
descends, canyii^ along with it the soiall flakes de* 
tached from the strata by the various actions of the •' 
ftir, it filtrates into the crevices lying in its course, 
^ does not externally form any visible stream* - 
In this lower psgrt of the mountain, the plants,^: 
v^bidi shoot up in spring on the small heaps of 
rubbish accidentally collected on thb sloping plame^ . 

are 
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axe destroyed by the heats of summer; so that iff 
I thing grows here but a little grass, and a few 
I ligneous plants, the roots of which have penetrated ' 
I into the crevices. 

I 89- This fiist plane, qv tabula as 1 shall call it, 
I extends io length a considerable way towards the 
^ lake of Bienne, and rises to such a height, that; 
irpm some places at its fool, it might be taken for 
the mountain itself; but, on arriving at its summit, 
it is found to be abruptly cut down towards the 
latter, and to have under it, on that side, a slope 
composed of its own rubbish: here I could judge 
of the thickness of this mass, in some parts ap- 
parently about 200 feet, including the marl, which 
originally lay beneath the lime-slone, and occasioned 
it to slide down, in the manner described ^ 57- 
I descended by this slope into a longitudinal valley, 
and saw rising beyond it a second tabula, similar 
to the first : the lower part of this also is covered 
with rubbish, forming a slope like that which is 
occupied by the vineyards ; but as vines cannot 
grow at this height, it has been left to itself, and 
is covered with grass. On ascending this second^ 
tabula, I again found, above the slope of rubbishy 
the naked plane of the strata. At the top, I came 
to another abrupt section of the same nature as the 
former; and by the slope formed under it, I went 
down into a second longitudinal valley, beyond 
which rises a third tabula, covered with g)'ass to a 
certain height, like the preceding. On reaching the 
summit 
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inmtnit of this last tabuUij (also cut doi^'n nhruptly 
00 the side next the mountain,) I at last obtained 
8 sight of the mountain itself, rising at some dis-* 
tance, and presenting towards me, above a slopo' 
composed of its own rubbish, the abrupt sectlofi of 
h strata. It is from this point that tlie wliole 
mass of the three tabula has been detached by a frac- 
ture, and has fallen down towards tlie cavern, whicli 
occasioned the great subsideiices whence resulted 
the basins of the lakes. The border of this cavern 
happening to slope, the &lUn£r mass, in its descent, 
tr<5 separated into these three portions, the jsepar'- 
stions taking place ia the parts where strata of 
W/V were interposed between those oiii'i^j-^tone; 
ix in the three soctiatu turned towards tiie i;ioun* 
|]bio, when the rufafatth is cleared an^y, the fortu^r 
}^ata are found Id tie beneath the latter, li^d 
iMr. Playfair seen sudi phenomena as tue::^. whirii 
:A)ay be found, as I inre shewn in my }iUn*xntarff 
treatise y i^rouod almost all the lukts HituaUxt ^.ixiou;^ 
fountains, could it possibly have occurf4;d to htui 
IKat these cavitia bad been produced by <;utaJ:U vt>li<:/5, 
ir any other caufieSy modem at iic 4:u>^.nf u; <.<ni. 
prison with tbcne frxim which tue ^'KX^.um !'/<• A 
)ur continents has icatdksdf JUuttui>: u.\>^A\ti/.i, st^t^ 
Itrongly soever opposed by tii*; ct/if-^ou' jj» !*>!,#. .*</j#/ 
of facts, was n sj O Lma r y tv iuk by>^U:ni i m li-* j/.^i ^.o^^. 
^ setting aside tiie ckrumm^^r is/au^' u. i.«^ f^^i, 
fress of the sa&atmts 0li riptf-jt ^i Um: *.j|W//ifc»>., v^ 
dl lakeSf and espedaUj id im^^^ h^ U^ <.>vai. v^ 
vhich I am now. tyaktiig 

VOL. I. M >^ '^- 
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90. M. Guyot had particularly recomlnenSte&lm^J 
to his intimate friend M. Matthet, Receiver at tho 
Castle of Neufclmtd, with whom he had mada 
many excursions in these mountains, and who waaj 
acquainted with every part of them. This gentlftt 
man was one of the first whom I visited here; and 
M. Guyot's letter having informed him what were 
the spots which he chiefly wished me to ohserve^ 
he was so good as to offer to accompany me the next 
morning some part of the way, and then to leare 
me to the care of other guides ; as he could not 
himself be ahscnt from Neiifchatd so long as ths 
whole of my plan would require. 

May S5th. We set out on foot from the city* 
taking at first the road by which I had entered i^. 
along the right bank of the Set/on. Having already 
observed the mountains on the side extending to 
wards the Lake of Bienne, I could easily perceive 
that here a greater subsidence had taken place^ 
whence had resulted the lowest part of the valley 
leading towards the Val de Travcrx ; for I saw, aC 
the entrance of this valley, the lateral sections oS 
several tabulcE, similar to those described above; 
and M. Matthey told me, that, in some parts, there 
are not less than five of these, which are in tha 
form of sloping roofs, each descending lower than 
that behind it, and advancing farther forward in the 
valley; while the mountain above presents an 
abrupt section, shewing from what point have been 
detached these masses, which, in falling, ban 

^dden 
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Mdea one over another^ their separation always 
taking pkce atong the line of a stratum of marlt 
the tabula here, however, are not, in every part, so 
OQBtimious as those which extend towards the Lak6 
of BtefmCj for in some spaces they are interrupted^ 
jnd have not preserved the same level on the 

! -apposite sides; and there are also, in the vallies^ 
some iioulated mounts of a similar form, in wlucli 
marl is fotsid under the strata of lime-stone. Thus 
the discovery of this marl^ so beneficial to agriculture^ 
has not been less advantageous to Geology; since 
h enables us to trace the progress of the catast^o- 
fbes of the strata with as much precision, as if 
tley had taken place before our eyes; clearly shew* 
ng, at the same time, that by these catastrophes have 

[ keen produced the vallies and the canities of th^ 

. 91. We continued to ascend the coufs^ of th^ 

\ Segon along the right bank of its deep channel, 

I tBl we came to the s()ot where it issues from tlia 

Val ie Ras through an opening in the mountains : 

Bear this opening, we crossed the river on a bridge, 

lad followed, on its left bank, a terrace bordering 

the deep precipice at the foot of which we saw it 

low. This is the road from Neufchatel to Valayigin; 

ttd it is the only way to a' spot whete lies a block 

of gramte^ so remarkable as being the largest 

inown on these mountains, that it is designated in 

^ map of the country by the name of Pierre h 

Bm : its form is soiiciently regular to have enabled 

H 3 M. Matthey 
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M. Matthey to take an exact measurement of 
according to which, the part that rises above the! 
surrounding rubbish contains 14j000 square feetj 
thus this exterior part alone is equivalent to the cube 
of about 24 feet. On examining the recess in the 
mountains in which this mass is found, entirely etW 
compassed with eminences wherein tiie st?'ata are 
in the greatest disorder, it evidently appears to be 
only from the interior part of tiie soil that sucilt 
block can have been thrown out on the surlace. 

9'2. Near this spot is a marl-pit, of small tnj 
for agricultural purposes, yet interesting of 
kind : very little of the tna?'/ remaining in it 
susceptible of pulverization by the air, being pt 
trijied in large masses, much resembling the Nam 
stone, as it is called, which is employed for boil 
ing along the course of the Aleusc as far as jffe^ 
land. It is a blackish grey mayble, is very har^ 
takes a fine polish, exhibits, where broken, a sbinia 
surface, and is intersected with veins of white spA 
containing druses in their vacancies. From these 
durated masses there are many gradations to 1 
soft marly in which I found chi-ystals of spar, a 
Rome pyrites, but no marine bodies. 

93. At a little distance, a high road was canrjj 
ing on upon the slope of the mountain, under 
direction of JVJ. Matthey, who led me to son* 
parts cut to a great depth for the purpose of level- 
ling it. Here begins a great phenomcnoQ which 

my 
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m friend Gorot had recommended to my ohser* 

fatioii, especiaU y io the Fal de Rm : con>i<tmg of 

fmmdeJ sifmeSy as well primordial as calcareous, 

' the latter dificriiig in their nature trom the strata 

[ tf the preceding mountams. As nee continQed to 

1 isomd, following the brow of the precipice which 

' liaes above the bed of the &,yoa^ we came to a 

aarrow pass^ forming the boundary between the 

tCTntones c^ Xemfchatd and / 'alang'w^ where ^I. 

Gu^ liad directed ms attention to three tisck 

itnta of grey lime'Sione^ which are rery remark- 

abfe lith respect to the hi^tory of marim animaU^ 

dd vill serve as an example of what I have seen 

10 manj other places, as well in j/on y strata as in 

ttfi; that is to say, changes in the species of faarifit 

kHa in successive strata. In the undermost of 

fee strata^ which altogether form a prqiecting 

mck beknging to ValaRgia^ I found no marine 

^ibstances ; nor did I perceive that the succeeding 

ttntum contained any in its lower part ; but its upper 

was filled with extraneous bodies, which I can 

Compare to nothmg butthe ri^arro^commonly smoked 

Vy the Spaniards, and composed of roiled up leaves 

^tobacco; for these bodies, in their section, appeared 

[Id be laminaa rolled up in the same manner ; the 

j^Iugest of them were about the size of my finger in 

Itogth and thickness ; and they lay here in such great 

^iMindance as almost to touch each otiier. From 

Ifaese, the transition is very striking to the viariKC 

ipdies contained in the uppermost straiuuL of which, 

liowever^ the shells are decayed, and only tlie nuclei 

remain : 
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remain : they consist of turbhies of a particuhtr 
which I bad also seen in a stratum of the moi 
of Saleve near Geneva ; their character is that 
are flattened lengthwise, and are consequently 
in tlielr section ; and here I saw among tliem 
helices with two cingulte, one broad and roui 
the other narrow and angular. 

64. Phenomena of this kind, very commc 
all sto7}}f calcareous mountains, are so coatrai 
the hypothesis which was first introduced by Bi 
and has since been frequently repeated byothers,4 
production ai calcareous strata from the detriti 
shells and madrepors, that it is scarcely worth ' 
to enter again on the subject. How could this i 
ius, which is supposed to have been carried alor 
cqrrents on the bottom of the sea, have been sf 
over tracts of such vast extent, in strata so regu 
parallel with each other, sometimes extremely 
and of a very fine grain? How should the marine b 
contained in these strata, instead of exhibiting 
appearance ef /n'/«7a/jo«, preserve even their 
fragile parts, as for instance, their spicuUE? 
lastly, how should the Icinds of marine animal 
foiiDd so frequently to change in successive sti 
where it is apjjarent that whole y^?»j7;e* have 1 
together undisturbed, since they are found of all i 
sometimes of a single species, sometimes of diflt 
species? No explanation can be given of the ^ 
ral phenomenon, except that of whicb the first 
was suggested by M, de Saussure, namely, a 
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eessioQ of chemical precipitations in the primordial 
Squid wherewith our whole globe was originally co- 
hered ; a system which I have since extended by all my 
0«m observations. These precipitations were some- 
tioaes suspen^dj from a cause analogous to that which 
occasions suspensions during snow-storms ; for they 
were produced in the liquid, as the precipitation of 
water ts in tl^ atmosphere, by the ascension of new 
ingredients under the form of expansible fluids pro- 
ceediog finom the interior part of the globe. Some- 
times each repetition of these p9*ecipitations was of 
ioD^ coQtiQuauce, and thus produced thick strata ; 
tod the suspensions being also long, time was af- 
forded for changes in the species of marine ammals 
On the same parts of the bed of the sea; at other 
times the precipitations were short and frequent; 
iftd in this case thin strata were produced. During 
every interruption, the surface of the stratum last 
precipitated underwent some modification^ which 
prevented tiie next from uniting with it in such a 
manner as that the two should be consolidated in a 
t single stratum; and I have observed the same 
thing Hitb respect to the snow in hicfh mountains ; 
m the sections of which, on the brows of rocks, after 
the fall of large masses, appear distinct strata, the 
product either of different winters, or of successive 
showers with long intervals between them. 

95. From the spot whicli I have just described, 
^e descended towards the small town of Vulangin^ 
situated at the loner end of the Val de Rus. This 

valley 
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vdlley is here entirely closed, except where it afFoi-dsa 
passage to tlie Seyon, which, crossing the M-hole 
breadth of the chain by the cleft in it already dc: 
scribed, issues forth near Neufchatel. Yet all tbii 
valley, and the lower part of the slopes of itfl 
mountains, are covered with. an immense abundance 
of Hocks and smaller masses of rounded stones^ 
some of them calcareous^ but the greater part pri- 
mordml- M. Guyot, with the barometer, bad 
measured the slope of the Seyon in this valley. Al 
the point where it enters, above Mbulinet, its level ii 
1008 feet higher than that of the Zake of Neufchaiel ^ 
about three quarters of a league below this, iti 
height is reduced to 840 feet ; at the mill of EvgO' 
Ip^f to 774; and it is only 708 at the bridge bj 
which the river is crossed to Valangm: from the 
latter level, this stream descends into the cleft oi 
the mountain, in its way to the lake. From MotJ^ 
linet to ValangiUj there is, as I may say, one 
valley within another; a subsidence having hen 
taken place, of which 1 shall soon mention sonoi 
very extraoixiinary characters, and which has cu 
longitudinally the bottom of the Val de Rm^ leav 
ing a terrace little interrupted, along the ridge c 
eminences that separates it from the Val de I 
Sagm; the ipean elevation of this ridge being abou 
1060 feet 

' 96. I have said that the bottom of this valley i 
covered, to a great depth, with rounded stones € 
the primordial classes, as well as the calcareous 

thes 
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ihiese extend also a considerable way up the foot of 
the mountains, especially in the part where the 
Seyon takes its passage through the cleft ; and as^ 
above this point, it forms a cascade, it has cut its 
way through the midst of these stones ; so that its 
bed being for some time much below the level of the 
bottom of the valley, they are seen to be accumu- 
latied to a very great thickness, the lime-stone not 
> ]fet appearing beneath them. But the most remark* 
able circumstance of this phenomenon is, that higher 
q) in the valley, between Valangin and Fenin^ there 
Uf on the left bank of the river, a promontory ad^ 
vancing from the chain, and at some points even 
separated from it, tliough plainly appearing, when 
viewed at some distance, to belong to the moun« 
tain, as well as many others, within sight all the 
way up the valley, which is terminated by Mout 
Chimeralle, rising 3440 feet above the level of the 
lake of l^eiifchatel ; yet the promontory whereof 
I am speaking is nothing but a large congeries of 
the above-mentioned stones; and its front being at* 
tacked by the river, a number of blQcks of granite 
are seen to project in the clift* whicli is thus pro- 
duced. 

97. Here I recollected what is mentioned by M. de 
Saussure as an effect of the dibaclcj when, in his 
Voyages dans les Alpes, § 319, he is giving a de- 
scription of some part of the borders of the Lake 
of Geneva. " Between 7bwr-ro/2t/e and iJ/c/Z/m^, the 
'**^>oad passes over the high hill, which extends above 

" Evian 
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'* Evian .... This hill, composed entirely of gravely ; 
*' sand, and rounded pebbles^ and scattered with 
^'^ blocks of granite and other alpine stones, has 
** been mani/estly formed by the accumulation of 
** the deposites of the current^ which, at the time 
" of the great debacle^ issued from the valley of the 
" Rhone J and rushed down into that of our take."" 
' We may here perceive the consequence of viewing^ 
certain phenomena only in some particular spot%' 
where thev are associated with circumstances, which, 
however striking, are often entirely accidental. If 
M. de Saussure had seen the above phenomenon 
repeated in a valley of t\\e Jura^ more than 1200 
feet above the level of the Lake of Geneva^ such a 
manner ot accounting for it could never have en- 
tered his jnind. Neither was I led into this errors 
by the vicinity of the Alps^ when I beheld the pro- 
digious abundance of the blocks and .rounded stones 
which are scattered in the Val de Rus ; because, in 
my first travels in Germanif I had observed the same 
phenomenon on extensive tracts of the country, 
consisting of sandy hills and plains, at a great dis- 
tance from any mountain ; and I hope that the very 
numerous facts of this kind which will be found de- 
tailed in my present travels will exclude every doubt 
of the expulsion of these masses from within during 
the catastrophes of the strata. 

98i From Valangin^ wc ascended the terrace 
which follows the foot of the eminences of the right 
hank of the Sejfony aad of which the level is about* 
...9 * 550 



350 feet above that of the bottom of the valley^. 

We passed by Botideviller, JonchhrCy and Haut'- 

Geneoeyy and crossed the chain of eminences separ 

rating the Val de Rus from the Val de la Sagne^ at 

a high spot called Les Loges sur Fontaine, leaving 

on our left the great eminence distinguished by the 

name of Tite de Rang. When we had ascended 

above the level of the bed of stones which covers 

the Val dc Rus, we began to see the lime-stone strata 

at the foot of the eminences ; but the same rounded 

Ames were still scattered on the slopes. 

99. Before I quit the Val de RuSj I must speak 
of a phenomenon of the waters more remarkable 
than any of those which I have hitherto mentioned ;. 
and I shall give the same account of it that I re*? 
ccived from M. Guyot : it will convey a still clearer 
idea of the interior state of these mountains, and 
will render less surprizing the phenomenon of the 
prodigious abundance of the rounded stones which 
cover the bottom of this low space, and even ascend 
the slopes of the surrounding mountains ; since it 
will shew what passages were open to these frag^ 
ments, when they were expelled from within, after 
having been triturated by the subsidence, the rap* 
tures, and the angular motions of the masses of 
^trata^ and ho\y violently they must have been agi- 
tated on the surface, before the equilibrium of the 
Water and the interior air was re-established. The 
phenomenon now in question is an intermittent 
streaoi, called Le torrent de St\ Martin, which 

guah^ 
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gushes ont, from time to time,, near the upper part 
.of the valley : this happens most frequently after 
.great rains^ or the melting of the snons : it seldom 
cxrcurs twice in the same year, and sometimes not 
till after an interval of six or seven years ; ccJm- 
nionly it runs only for a day • but there are instances 
of its continuance for four or five days : it issues 
firom the foot of a mountain between the villages 
of St. Martin and Doml/ressoti. I saw the bed of 
thb singular streaip, but it was at present dry. 

100. When this torrent begins to flow, the water 
ioKnediately gushes out in great abundance; for 
some tikne it continues to increase in quantity ; but 
afterwards it diminishes, and at last ceases, till the 
pbeoonaenon is renewed. The water, as it rises^ 
bubbles out fvom the foot of a slope of limC'Stom 
rubbish, covered with firs. The area of tlie space 
from which the torrent first issues is about 30 feet 
square ; but many small springs appear on the course 
of the principal stream, and others may even be 
produced at pleasure Avithin a certain extent, by 
perforating the turf with a stick. During the pe- 
riods when the torrent does hot flo\>', the whole of 
its bed is grassy ; and this was its state w hen I saw 
it; when the water gushes out with violence, it 
.carries aw^^y the turf in those particular parts ; but 
if some years elapse without the re- appearance of 
the torrent, the grass again overspreads even the 
space from which burst forth the principal stream. 
The return of ,tlie torrent is aiuiouuced to the in- 

habitants 



109 

teibitants of the foot of the mountain, to the dia-' 
tance of half a league, by the breaking out of a mul- 
titude of small springs in their grounds, and e?ea 
within their bouses. When the water issues forth, 
it soon finds its way into a channel of about five feet 
in breadth and depth, and not above 1 80 feet la 
lengtb, which it has cut for itself through rubbish, 
and at the bottom of which it has laid open to view 
lar^ masses of stones, chiefly primordial. Withia 
a.few hours after the torrent has begun to flow, it 
£jls the whole of this channel, and frequently even 
orerflows it : below its extremity, the water has no 
certaJQ bed, but spreads itself over meadows and 
cultivated lands, till it reaches the Seyon at the dis^ 
tance of about 800 yards, preserving the whole way 
the utmost limpidity, though it passes over ploughed 
grounds, on which it does not lie long enougti to 
, set the earthy particles in motion. 

101. Such is the phenomenon; and I shall now 

explain its probable cause in the words of M* 

Guyot, who gave me in writing his ideas on the 

subject. " Having been a witness, in the year 

" 1778, of tlvee successive issues of this torrent^ 

*^ (which was considered as a very extraordinary 

" circumstance,) I think I have grounds to con- 

"jecture that, from Dombresson to Boiakviller'^ 

^ the base of the mountains, among which is Tefe 

de rangy covers a subterranean river ; and that 

the exterior torrent is formed, whenever there 

"is too much water in the channel of this river to 

'' flow 



by its usual issue, with sufficient swift- 

' ness, comparatively with the quantity which en- 

' ters it by several hi<^her passages; as in conae- 

' quence it then rises through crevices covered over 

' by heaps of ruhhish. With respect to the issue 

' of this river, I suspect that, quitting the direc- 

' tiou of the mountain below Boudcvilkr, it crosses 

' the Val de Rus between that place and Coffrane ; 

' that afterwards, by some subterranean chasm, 

' similar to tlie defile in wliich the Seyon Hows above 

' ground, it passes under Pcseu.i', near the place 

' where the latter river issues forth into the lower part 

' of the Val de Trovers ; &nA that hence it proceeds to 

' discharge itself into the lake near Scrrihe, where a 

" small stream does in fact gush out at the foot of 

*' the rocks, and is immediately employed, before 

" it reaches the lake, in turning a number of wheels 

" belonging to paper and corn mills, founderies, 

" and large hammers moved by water. The follow- 

** ing are the facta which have suggested to me this 
" conjecture, 

" I, The mountain whence the torrent issues 
*' forms a part of a considerable mass of mountains 
" and high valiies, of which the waters have no 
" other discharge than hy sinking into a kind of 
* tunnels in the surface : these waters must there- 
" fore find within some common reservoir, and some 
" passage by which they may be carried off. 



" II. It is well known in the country that nost 

' of the tunnels, which are very numerous, espe— 

" cially 
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" cially between Boudsvilkr and FmittunCj retail 
** the water, but at a great depth : many persons 
*^ assure me that, when, standing near these tunnels^ 
" they have heard a noise within, . like that iif 
*' running water ; and Uidee'd I have beard it my* 
" self near some of them. 

" III. Between. Boudeviiler and CoffranCy thert 
" passes across the Val de Rus an argillaceoMS 
"rifi^e, along which rise springs of clear wateiv 
" cold in the midst of summer ; the little river called 
"S&uge is formed by the junction of these sf>ring9 
•' near S^gereux^ whence it flows to unite with the 
" Stym on Valangin^ Now this argittaceous ridg€ 
'' passes in a direction towards PestuXy and con* 
'^ scquently towards Scrribre which lies below it, 

** IV. Lastly, having, in 1778, at tiie time when 
'^ I observed Ic torrent de St. Martin in the Vai 
de Rus, made inquiries respecting the stream at 
Serr&i'ty I obtained such information as cor- 
responded with my own idea. This stream • is 
constantly limpid, and in common seasons there 
is little variation in the quantity of its water; 
but it swells before the bursting forth of the tor-^ 
renty during the continuance of which it remains 
at the same height ; but when the latter is dried 
up, the former soon returns to its usual state." 
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102. This deduction beai's all the characters of 
having been made by an attentive and judicious ob- 
server; and we may take it as our cei^^ain guide to. 

the 



^Beimerior part of these mountains, where it will 
t* lead us to a kno^\ ledge of the slate of such of theif 
[-■■parts as are above the level of the Lake of Neiff- 
wtkatel; that level being the limit of all visible dis- 
rchaiges of the waters which circulate in the inte- 
I'rior caverns. And although tliis knowicdge extends 
I 'Only to tiie mass of the seco}idari/ strata, yet from 
^tiie state of these we may collect what must be that 
of the primordial beneath them ; since it was the 
latter which firat subsided, tiie edges of their separate 
pieces being broken and shattered in every direction 
during that catastrophe ; and the prodigious abun- 
dance of their fragments now dispersed on the sur- 
face, intermixed with others of /me-j/one, were then 
triturated and rounded by the expansible fiuids^ 
violently compressed in the caverns. In countries 
where the superficial strata, down to an unknown 
depth, consist entirely of sand, the disorder of the 
stony strata which lie under them cannot be known 
as it is here; but it will be seen to manifest itself 
by the Bame external symptoms, namely, blocks and 
rounded masses of every kind of stone. 

103. From Logcs sur Fontaine, after having crossed 
another ridge bel\vecn two of the eminences coin- 
posing it, tlie Mimtagne du Croc and a neigiibouring 
mountain, we arrived at Boinoii, which I Iwve already 
mentioned as situated at the upper end of the Val 
de la Sagne ; hence we passed over another ridge, 
and came to La Cliaur de Fotid, a large and beau- 
tiful village in the same wide combe in the lower 

part 
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[Mrt of which stands that of Lt Lock : La Chaux 
k Fond is 1 860 feet about the level of the Lake 
if Neiifchatel, and Le Lock, 1680. I shall not 
tater into a description of tlie beauty of the former 
|nltage, where we spent the night, and where every 
ibg bespeaks the opulence of its inhabitants in a 
mer which must appear very surprizing to those, 
10, not having heard any previous account of ihis 
[jdace, unexpectedly come upon it amidst these wild 
^mountains : I shall only mention that I had here the 
.{ileasure to meet with M. Jaqu£T Droz, whose 
jflbtoois&iug mechanical genius has so much contri- 
Doted to the prosperity and celebrity of this village ; 
lis automata, in particular, and those of bis son^ 
various kinds, and reduced even to the size of 
do honour to human ingenuity. I was no less 
led with the simple manners of this cxtraor- 
man, than with all the products of his ta- 
pits which he shewed me in his work-shop ; he was 
good as to offer me his assistance in my obser- 
ions ; and of this offer I availed myself in the 
of my excursions in these mountains. 

May 26th. M. Matthey and his friend M. 

louPAR undertook this morning to be my guides. 

^e went first to the place called Piiiileret^ on the 

into Franche-Comtey across the ridge of emi. 

ices which commands the slopes towards th« 

)ux. All these eminences being rounded and 

^vered with grass, no judgment could be formed 

tpecting their, iaterior state, were it not for another 
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very renmrkable pheiiomenoa of the waters. Op^ 
terrace at the foot of the ridge is a long row of 
tiumcls which are mentioned by M. Guyot in 
foregoiiicr account of the torrent de St. Martin ; 
are nearly equidistant from each other, like beads 
a rosary, and are covered with grass down to theft 
torn ; the rain-waters descending from the mounl 
sink into these and disappear. Another row 
these tumiels was pointed out to me by my comj 
fiions at the foot of a different ridge of eminend 
The superficial soil being here only a very thick 
of rubbish, these hollows have been formed in it' 
the small rills, which, in rainy seasons, flow dc 
the slopes of the mountains, and have found pass 
befow into interior cavities. There are many 
tunnels of a similar kind in various parts of tl 
mountains ; and I have also seen the same phi 
menon in mountains composed oi primordial stn 

104. Among all the phenomena of this counl 
the torrent de St. Martin is certainly that which g^ 
us the clearest insight into those interior caver 
wherein the waters are collected, and where, w! 
too abundant to pass off freely by their usual cl 
nels, they rise up to the roof, and enter the crevii 
communicating with it; but this torrent is not 
only phenomenon of its kind in these mountaii 
M. Matthey informed me that, among the turn 
in the vale of Brevine^ in all of which, in commi 
seasons, the rain- waters are completely absorl 
there are some wherein, from time to time, thoui 

nothii 



Jiothing extraordinary appears without, the watei' 
fUes till it overflows ; hence it is supposed that the 
Jrater commonly passes off at the foot of the moun- 
^Jsms by some issue liable to occasional obstructions, 
(irtiich ca,n only be removed by the pression of larger 
is ^uoiDS of the water, when sufficiently swelled to 
^Jise to the roof of the caverns, and enter the abov9 
erevices* 

105. Descending towards the valley of the Dotlf 

from the eminence on which Puilleret is situated^ 

we /)a3sed near another grassy summit, with the 

jniettiest village on its slope that I ever saw in any 

rfiny excursions among mountains. This village 

i/B called Dazenety or Planchettes^ is encircled with 

*fir-woods ; and the opulence of its inhabitants ap- 

r pears in the neatness and solidity of their houses ^ 

' ]pearit begins a combe^ by which we went down to 
Ae bank of the Doux. Were any proof wanting 
|hat this river had not excavated its valley, such 

' a proof might be- found in the part of its course 
which we at present followed. The magnificent am- 
phitheatre of rocks already described near Les 
Brfnets, as rising in terraces covered with firs and 

}' beeches, continues here alons^ the left bank of the 

Dotw ; but on the right bank there is a large tract 

of meadows, into which opens the above combe^ 

here bordered with rocks ; one of the sides of this 

£P?nbe, advancing to the bank of the river, formjj 

E defile with the opposite bank ; and it is very ma- 

pifestly seen that the combe itself is only a greater 
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subsidence in the mass of the mountains ; for 
strata^ of which this side presents the lateral 
tion^ incline strongly inwards, and rise towardi 
channel of the Doux. This defile is so narrow, 
the stream, swelled by the late rains, entirely I 
•it up, covering a road under the rocks, which w 
commonly taken to Maison Monsieur , a village 
low the defile ; yet, though so much risen abofl 
usual level, the river was perfectly clear ; beq 
the waters that flow over the surface to join it di 
slopes covered with grass ; and those which ia 
rivulets from the foot of the rocks proceed 
terior lakes j wherein they have deposited 
earthy particles collected in their course, and ii 
therefore they flow with the limpidity commoft' 
the rivers which issue from exterior lakes. 

' 1 06. We took a boat to pass Mown the 
where I observed a great change in the 
on the left : here it no longer forms a part 
^amphitheatre of rocks covered with trees 
have described above, and in which, large 
having totally subsided, the sections of the 
are seen on the sides : in this part, only a 
'fracture has taken place, wherein a mass 
^/ra^fl having been overturned, the side of the i 
is formed by their plane^ and their irregular 
appears to rise in battlements' on the summit 
mountain; a phenomenon which M. de Si 
has described on certain summits of the Alps. 



107. 



107- Beyond this defile ^pens another basin of 
^raordinki*y beauty ; bekig agaiQ a part where a 
f^ large mass has totally sunk, and is covered over 
rubtiish, which, having been levelled by the rivet, 
forms fine meadows«P This basin also is bor- 
by an amphitheatre of rocks in terraces, ca- 
with firs and beeches ; and at this season of 
^fear, the latter, blending their new foliage of 
green with the dusky tints of the former, 
the most beautiful and pleasing effect It 
that the village of Maison Monsieur is si- 
; and a frash symptom of great catastrophes 
Its itself in a combe^ which slopes down in this 
from the top of the mountaio, and by which 
ided to La Chaux de Fond, 

fay 27th. M. Matthey being obliged by busi- 
to return to Neufchately M. Choupar was 
»d as to stay with me, and to be this day my 
We spent the mprning in visiting the mills 
work for La Choaix de Fond^ and which ex- 
a phenomenon of the interior waters still more 
'izing than any of those hitherto mentioned. 
stream employed in turning these mills issues 
a tunnel of the kind described above ; after 
I, at a little distance, it runs'into another, con- 
ling to flow in the same manner the whole year : 
•• long rains, and the melting of snows, this ri- 
sweils ; but hot nearly so much as it would do 
Rts course were exterior throughout. 

i 108. Though 
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l68. Though the rivulet had always flovi^d i 
(hi8 manner, no use was made of it till the 
1754; when the population of Ld Chaux de Fi 
having very much increased, some persons of a 
hiily named Pehket thought of employing it 
turn mills ; and they accordingly completed the 
terprize at their own expense, on condition that 
mills should always remain the property of tb 
3clves and their descendants. It was easy to exol 
vate a space at the entrance of the tunnel in w 
the water sank, and to erect a mill /immedi 
below its first fall ; but their plan was to find pi 
for a second, by continuing to open a passage al 
the subterranean course of the rivulet, which 
for some w ay between two strata of very hard 
^ione ; and they were obliged to follow it to 
length of 300 feet before they came to a conveni 
situation for anpther i^W. After this, not kno 
M'hat they might i^ieet with lower down, 
strata M^hi^ch were much shattered and displa 
and finding that so far there was, at each fall^ 
quantity of water even more than sufficient to toni 
two wheels, these adventurers contented them* 
selves with enlarging both their excavations so far 
to place in eg^ch two wheels and two mill-sto 
Then by a canal they led the overplus of the w 
Vemaining on the outside to a lower tunnel^ 
which when they found that it sank, they madi 
there another excavation, where they placed thi 
wheel of a saw-mill. Such is this singular streanii 
suddenly issuing forth in a high valley, {La Chaul 
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tered discoveries would have been of little use iq 

Geology, unless they had been coHected, in varicmi 

places, by attentive observers, who, at the 

time, had laboui-ed to discover their true connexi 

with each other, and with exterior phenomei 

annexions like those which subsist between 

branches springing from one common stem. I 

the more struck with what was told me by 

miller at La Chaux de Fond, because I was all 

acquainted with the external state of the low 

of Franche-Comtt, opposite to the line of the mc 

tains of the country of Neufckatel; and the foi 

pxhibit, in the greatest disorder, the same 

of lime-stone which are found at the top of 

latter; thus affording an evident proof of a 

change produced by some catastrophe in their 

tive level. But here two questions present 

selves: 1. Whether was this change effected 

the elevation of the peirts now higkesty pr by 1 

subsidence of those now loudest ? — 2. Did the 

trophe e^^tend no farther than to this qhsynge 

relative level? — This very extensive 

the whole surface of which, to as great a 

as it can be known, consists entirely of lime' 

fis well as many other countries of the saxpe 

both in J^urope and in Asia, wjU imniediafcdy 

solve the j^hove questions ; for the^e strata, wl 

they have not been broken by the catastro^ 

themselves fprn^ $olid tabular masses, capab^ 

supporting a great pressure above ; which is 

(:ase with the foliated sb*ata, such as the 
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ground, gives reason to suppose that a part of them 
percolates to a tjreater defitti, and that the subver- 
sion cjt the sfraia extends down to those of the^n- 
mordial classes which form the basis of the rest, and 
of which so many fragments have been thrown out 
by the compressed t-xpansible fluids. Now this 
agrees with what I have sdid respecting earthquakes 
in my Lettres sur l'Hi/>ioire de la Ttrre el de 
tllormne; tliat, as they are not siccoinpanied with 
t^Xtnoi explosions, the Jhiid which produces them, 
and which shakes even the niomilains, cannot be 
any other than the aqueous vapour. The torrent 
de &. Martin affords an example of what I then 
supposed; that the waters which circulate in gal- 
leries above those wherein lax:as are formed, in the 
common course of things, find free issues; but 
when, in consequence either of some obstacle in 
their course, or of some increase in their volume, they 
rise in' these channels, they then meet with crevices 
through which they penetiate down to the furnaces 
where the lavas are prepared. Among physical 
causes, there is no one that possesses a power equal 
to that which inay be exercised by the aqueous •va- 
pour produced in these subterranean furnaces, 
while it subsists with the same degree of density ; 
as is the case so long as it only extends itself along 
the deep galteries in which the matter of the lavas is 
formed by a kind of combustion ; but when at last 
this vapour enteVs' higher passages, where it no 
longer finds an equal degree of heal,' it is decom- 
posed, and titus loses its tbrce. This theory is sup-. 

porteti 
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ported by aU the phenomena of volcanos; and 
earthquakes themselves afford a proof that the 
catastrophes of the strata have been produced by 
subsidences ; for if the stability of our continents is 
not destroyed even by a force capable of shaking the 
mountains^ it is because the large and disunited 
masses that compose them rest on the bottom of the ^^ 
Cfluenw into which they have sunk, such suhterrar 
nean passages only, as I have just described, re*, 
mining betvs^een them ; so that, ever since our con- 
tioents have existed, no farther subsidences havp 
taken place, except, a few of a local nature, lik6 
that which has produced the lake of Etalihres. 

i IS. With respect to the second question, namely^ 
whether the catastrophes have been confined to the. ' 
change of relative level in the masses of stj^ata notr 
hxvmg law grounds Bxoyxxidi mountains, the rflt?er«t. 
which I have described in the latter, together with the. 
dn^ular motions wliich 1 have shewn to have been 
undergone by most of the masses that cooopose 
them, prove that, besides relative differenceSy a ger 
heral subsidence of thfe whole crust of the strata has 
taken place, most probably at difterent periods, but 
always beneath the waters of the sea : and this I 
have demonstrated by many characteristic phe* 
jiomcna, 

114. Observing that, in the mills of La Chaux 
fie Fondj the mill-stone swere oi granite^ I inquired 
pi the miUer Whcoce they bad been brought ; he told 

me 



me that stones of the game kind abounded on every 
part oi" these mountains, where they were known by 
the name of gylsoiis, as being d iitint;uished at a. 
distance from tbe grass of the grey lichens with 
which tliey were incrusted; but that thuse of a suf- 
ficient size to be cut into miil-stones were chiefly 
found oa the side of tlie ridge, descending towards 
the Doux, in the lower part of the cuinbe near 
Dazciiet, known by the name of the Plain de Pe- 
seu.v. In the stone fences also, which are built 
of the stones scattered over the downs, or turned 
up by the plough in the cultivated parts, I savv/*W- 
vwrd'tal fragments, mixed witli those of lime-stone. 



11,>. In the afternoon, \L Choupar and M. Ja- 
qoet Droz were so good as in conduct me to a 
marl-pit lately opened on these eminences, the marl 
lying here also under the same yellowish Umc-stone 
as an the opposite slopes of these mountains ; wiiich 
afford* another proof thiit all these strata have par- 
ticipated in the same catastrophes. In our ascent 
from La Chauj' de Fond, we passed over the point 
of jnnctioa of two ridges of eminences diverg- 
ing hence to border the higher part of the Val 
Sr. Imier, a low tract wljich I observed the following 
day. At this point I found blocks and smaller frag- 
ments of primordial sioiits ; and it commands, on 
the opposite sides, very different prospects : we had 
ascctifled'to it over the commons belonging to La 
CItaua- de Foiid, which rise in a gentle slope; while 
tJlc side, toivards tlie f'al St. Imier is a rapid- de- 
WM clivity 

3 
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§trata and their rubbishy the whole of which^ ort 
these mountains^ is hidden by the grass. 

Ma^ 9.8th. I set out this morning from La ChaiiT 
» de Fondi for Ferrihre d^Arguely the residence of 
Dr. Gagnebin, a physician, whose collection of 
the fossils of the Jura was much celebrated in this 
country : hence I meant to proceed to the Val St» 
imiery which M. Guyot had particularly advised 
me to observe throughout its whole length; and 
having mentioned my plan to M. Jaquet Droz, he 
was so good as to accompany me in the first part 
of my way. 

117. We ascended- from Za CkauT de Fondy fol- 
lowing the ridge of eminences which borders thei 
extremity of the Val St. Imier ; and on the highest 
part of this ridge, beyond the boundary separating 
the countries of Neufchatel and Valangin from the 
Bishopric of Basle, is Ferrihre d'Arguel^ situated 
at the height of 2100 feet above the lake of Neuf-^ 
chateL We went immediately to the house of Dn 
Gagaebin, whom I had great satisfaction in see- 
ing: with this old gentleman I conversed on the 
subject of my observations in countries so perfectly 
known to him ; and he had tlie goodness to shew 
me his collection of marine fossils, the varieties of 
which were very interesting. Amongst the rest, I 
saw a specimen very generally celebrated, having 
been- engraved in Bourguet's work, and in the 

Acta 



127 

Acta Helvetica; this is a star-fish with five raya, 
perfectly well preserved, on a splinter of grey Ume^' 
stonCj found in the Doctor^s own field. 

118. There is a way down almost immediatelj 
from Ferrihre into the Val St. Imef\ by a passage 
across the rid^e of eminences which borders the 
latter; and these gentlemen having given me the 
necessary directions, I took leave of tiiem, and set 
out On quitting Ferrikre, my prospect in front 
tras entirely bounded by the above ridge, which ia 
much intersected ; but when I had crossed its sum* 
mit, I was very much struck Aiith the view that 
opened before me. I here looked down into a very 
low valley^ terminating at both ends in a cut de sac, 
the end nearest to me being that at which is situated 
the village of Les Cojroers^ where I had been the 
day before. The sides of this valley are crouned 
with eminences, forming a kind of scalloped out- 
line ; and their rapid slopes, studded with project- 
ing rocks, are covered with fir trees. Along the foot 
of both these sides are terraces overspread with 
rubbish, well cultivated, and very fertile ; and the 
bottom of the valley y varying in breadth, consists of 
meadows, through which winds tlie Suze. But these 
are not the only circumstances in contradiction to the 
hypothesis of the excavation of vallies by rwinhig 
waters; it will presently be seen in what manner 
the Suz^ is formed, and how it issues firom this low 
space. 

119. From 



lig. From the point where I had crossed tlie 
ridge of eminences, I went domij by a very steep 
path to Renahs, the hii^hcst of the villages properly 
within the valley, beini:; the nearest to the cul-dc- 
mC) on an elevated part of which is the village oi Lea 
Convers. Renans is no more than 1 200 feet above 
the level of the lake of Kcufchatel ; so that I had 
rapidly descended 900 feet. Mont Chasseral, which 
is the higliest of the summits in this part of the 
mountains, and has 'an elevation of 3440 feet, be- 
longs to a ridge, on the opposite side of the valley, 
consisting of many eminences one behind another. 
Wherever I could discover the strata, either on the 
summits or in the slopes, I saw them inclining to- 
warda the valley ; these strata also have slipped iti 
masses one over another, and thus form irregular 
steps. The greater part of tlic waters which fall 
into the Stizc are rivulets issuing from the foot of 
the rocks on the sides of this sunken space; in de- 
scending the left bank of the river, I passed suc- 
cessively through the villages of Sonvillkr, St. 
I»/ii:r, Vilaret, and Cormoret ; it is between the 
two latter that the Sitze receives the first stream, not 
to mention mere springs ; this issues from the foot of 
the mountain, and bears, in its short course, the 
name of DotLt: a little below is the source of a 
large rivulet; and another, still more considerable, 
bursts forth from between the rocks in the midst of 
the village of Cormoret, very near the Suze. Con- 
tinuing to descend the course of the river on the 
same side, I came to tiie villages of Courtelari, Cor- 

tebert. 



teberfj.and Corg€ino?ii; opposite to the latter, on 
the right .bank, a stream, which is sufficiently large 
to be called a small river y issues, in the same ^man- 
ner, fi;ona the foot of the rocks ; and the Suze, after 
baving received it, becoming of considerable size, 
ftows on to Sonceboz. Here the valley terminates in 
. another cul de sac, perfectly similar to that above 
Remm at. its upper extremity ; and by what kind 
of passage the river continues its, course \vill appear 
in the sequeL 



120. As it is only to the phenomena of the ^waters 
tbt I am. here attending, : it may be seen that the 
correspondence of their indications respecting . the 
w/^rwr part of the ,mountainSy with tlie eaterior 
itate of , those, eminahce^^. confirms my opinio]) 
'. already ei^pressed, that the mou^it aim, themselves 
^e masses qi St rata f which, having subsided fiom 
*lugher level, were^ broken in such amaitnerasto 
have fallen in the greatest confusion on the bottom 
of the cayerns wbenqe these catastrophes resulted. 
.It is only, a^ I have explained, in the strata of lime- 
itoncy and. probably, for the same reason, in those 
of granite^ the. lowermost of all, that the masses 
subsiding in this disorder have left the numerous sub- 
terranean passages, which are manifested by the 
waters down to the level of the low mllies, and by 
earthquakes througJiout the whole mass of the cw- 
tincnts. 



i . 
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121. X p'rbcedd^S ho fartheV tliw Jaytliid 
ceboz, at the lower extremity of the I'al Sf. Iftikr. 
This valley is really a store-house ol" pnmordiih\ 
stones: it is in a direction towards tlie .-//p*, butis en- I 
tirely dosed at the end nearest o those mountai/is: i 
as I approaclicd that spot, I discovered, at a don- 
' siderable height, two clefts in the rocks on the op- 
posite sides of the cul de sac ; but I did not yet 
perceive iv'hat became of the river. | 

May ^9ih. I went up tliis morninc; to the cleft 
on the left side, ia which thencia tlie high passage! 
called Pierre Fertuis, iorming (he comfnunicati(in| 
betiveen the /'<:/ Sf. Jmier, find the Fal tie Tavaim. 
To this opening I ascaided by a combe, at first nit- 
row, but afterwards wider, and leading up to a liigh'l 
terrace which borders the cul de sac of Smtcchia. 1 
From lliis tcrruce I continued my aSeent by a ittS-\ 
tore in ihe mountain, becoinirig j^raduully so narro# 
as barely to affoj-d space for the road : the Soil lictt ' 
consists entirely of fragments oi primordial stoiKl ' 
intermixed with those of lime-stone; and I sliwa 
line block of serpetili/ie among others of gramte. ' 
When I came to the bare rocks which rise ibovel 
this slope, 1 found their strata in the gieatest ^J 
order: for in some, the tines of the scp^rfttion OP 
the strata are horizontal, in others vertical; and 
the sections of the latter, which are the points Afheri! 
they have been broken oft, form the summit as 
well of the roclvs above, as of tliose projecting on 
1 tb9^ 
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the slopes : tbe upper strata incline towards the Val 
kTavajme. The fracture in these rocks, though 
accompanied with the retreat of the sides, presented 
ift 'first ^no passage, because a large tabular mass 
•had &UeD down across it. This is .the mass which is 
now called Pierre Pertuis, it having been long since 
tQt through, in the form of a gate-way, as is sup- 
posed, 'by the .Romans; and the traces of an in- 
scription mayistill be seen on it. 

VKi. I descended through this opening into the 

Tdde Tavanney in ordei^to examine on that side the 

'Aotof the ridge of eminences by which it is sepa- 

-ntaAfrom iherpal St. Imier; and here also 1 saw 

kfge rivulets gushing out frdm the rocks, and iorm- 

1^ iy their junction the JDozfci' ife TiztJOiiwe, a small 

'river -so called because it passes by the town of 

iTmanMi from wbich the valley likewise derives its 

'Mttie. This: stream is the most remote of those that 

ttnite 'to form the Bisse ; and the latter, flowing from 

talteytO' valley till it arrives atBasky there discharges 

itself into the Rhine. I have now mentioned three 

streams in this country, all bearing the name of 

'DoiLT, ^hich therefore appears to be an. ancient 

'generic term for'a river. Other generic words are 

wscid in" the same sense along the AlpSj in Provence j 

Savoy, and Piedmont ;- these are Dranceinthe first 

oountiy, '-Nant in the second, and Doire in the 

tbiik] ; serme distinctive epithet being always added 

'to denote the paiPticular^^^reaTW. These words are 

probibly Celtic ;-^ for my nephew met wich some of 

K a. them 
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the oppos3e side, the air, where enUgbteni 
rays, formed a bright line, which seemed to intersecl] 
the mountain from top to bottom, and which, aft 
the 6rs were now in shade, was very distinctly seer 
betwixt them. The cleft that was indicated by ttli 
line is so narrow at the bottom, that it appears bu 
just wide enough to admit the Su,~.e, which, oa id 
entrance, falls from rock to rock oq iLs steep aoi 
irregular bed : a road has been cut on one side, ant, 
follows the river with less declivity. Afterwfii4l 
this passage widens; there is even, in the motUj 
tiiins on the i"ight, a large recess of a form siteillll 
to those already described in the Val de Travef4 
and here are seen the sections of the strata strong 
iaclined towards the basin from wiiicii the streaiq 
has just issued, and in which the gre&test stiitsidewt 
lias taken place. In this wide part is the village 
Rucketielte where the Suze is enjployed in inovioj 
heavy hammers. 

126. Below this first cavity, the defile suddenljl 
turns behind that part of the mountains wiiichr 
my way hither, I had passed on the lelt ; and I 
strata are here seen in tiieir lateral sections to inclilM 
the same way as the preceding, that is to say, ten 
wards the large basin. The Suze continues to flow 
at the bottom of this long winding fracture, where it 
is confined the whole w^y in a narrow channel, 
though in many places the higher parts of the rockt 
retire, and leave several successive wide openings: I 
fisUowed the direction of the river on a terrace above, 

where 



^^)ffs^ I aSben lost si<Tht of it, oq acg3unt of the 

4et(h at which it flowed: whenever it was within 

t>-4 . • . • ■ ' • • 

U riev^, I as^w it tbrming many cascades among 
^^fifs^ the la^r being undoubtedly masses that had 
ffbsided during the catastrophe which occasioned 
^ disrapdon of the strata : that tlier.e masses w^e 
J^ pu^ in motion by tiie stream is shewn by the 
i^fpsX firoof ; they a^e covered with moss wherever 
^ iV4|ter passes over them ; and at the discharge 
a( the river into the Lake of Biennty where I again 
flfj^vith it, may evidently be seen that it has not 
ilR^gbt any of them down from the mountains ; for 
Ithfs deposited nothing in that spot except sand and 
ftjidl gravel 

1^7. la describing the abrupt sides both in and 
Uow the Val St. Imia^ I have not spoken of the 
dinmometer which is afforded here, as it generally 
Ip ^niong all mountains, by the slopes of rubbish 
s^coasively formed at various heights, whei^ever this 
Pfbldsb is retained on lower terraces^ I have 
llf^ady reinarked in § S6, on entering this moui^- 
(VQous tract from Franche ConUS, that, if our 
jB^inents had he^i^ of very great antiquity, a,ll 
ijirupt sides would have ceased to crumble down, 
|h|d the slopes of rubbish would every where be co;^ 
pfgred with trees, bqishes, or grass, according t(> 
h^ nfitur^ 4s they already are in a great many 
)(9C^ ; but 1;h||t in ao^^e piarts, the slopis^ not bav- 
lyrj^ risen to a ancient height, th^ . ci'ui^.bUngs 

%m .«»; ft^t te9 frequeftt t* allow pl^nt^ (q grow 

on 
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^jon them : and of both these cases I found exampfe 
in the road which I have just described. Hel* 
• most of the slopes of rubbish are covered with fl 
' woods ; and wherever the trees have grown to tlif 
height of the rocks, still remaining abrupt behia 
them, the ratter, in consequence of the shade ai> 
moisture, are overspread with moss, and the dpi 
ration is at an end ; but some of the slopes ill 
still naked, because vegetation is disturbed on tbd 
by the frequent falls of fresh rybbish from abori 
Paths have been made on these slopes by the woo^ 
cutters ; and the trees, when felled, are either causM 
to slide down the snow in winter, in tracks cutfiSj 
that purpose, or else are thrown from terrace to te^ 
race. The industry and good sense which are shewr 
hy the mountaineers in some parts of thede iabouni 
have often excited my astonishment. 

128. On the bottom of the last of the spaces efe 
dosed within these mountains, which, at its en- 
trance, appears another cut de sac, I again found 
Ao primordial stones ; but on . the heights, the case 
is otherwise. In this space, the strata assume a 
different inclination, and dip towards the outer side 
of the eminences that bound the view: its issue 
much resembles that of the Val St. Imier ; the riva 
finds a passage through a large fracture, by whict 
the mountain on the right is cloven from top to bot- 
tom : I ascended this mountain towards a narroii 
pass at a ciotlsiderable height ; and before I reached 
% I sarw some large blocks of granite on the slope ; 
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but after I had passed through it to a terrace of small 
{)reaidtb, fornaed by the upper section of a large ta^ 
iula descending rapidly towards the plain at the ez- 
jtremity of the Lake of' Bienne, I saw on this ter- 
raoe, at some distance on the left^ a heap of blocks 
of the same kitidy which seemed to have been col- 
lected together for some particular purpose. These 
hhKks were as large as the huts of the mountain 
^hqnherds ; and on approaching them, I perceived 
that they were lying on the indented sections of 
^pping strata, the points of which, beneath the 
higher part of the mountain whence they had been 
detached, appeai-ed among the blocks. Hence I 
saw, but at a great distance, the snowy or central 
cliain of the Alps, being that in which granite is 
found ; but if, notwithstanding the distance, and all 
the exterior ridges composed of secondai^ strata^ it 
Tvere possible to suppose that blocks detached from that 
chain could have reached the foot of the mountains 
of which I am now speaking, still by what agent 
could they have been lifted up and laid on this high 
terrace ? Besides, it will presently be seen of what 
the low grounds consist. 

129. I descended from this terrace by a road cut 

aslant on the slope, into the space extending from 

the chain of the Jura towards that of the Alps ; 

and though, from above, this space had appeared a 

plain, I ftow found it to be interspersed with hills 

formed by the summits of masses of lime-stane strata, 

whichi originally cjontinuous with those of the neigh- 
bouring 
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^urin^ mountains, have here sunk in the greatest 
\ (Jisoj-der; and particulaily on the southern side, 
Y^i'^ their subsidence has produced the LaKe of 
Bknne. \ soon lost sight of the Alps -, for the first 
ridge of these hills which preseoted itself before 
Bjie, and which, from abave, I had scarcely re- 
marked, coqceakd from me all ^hat lay behind it: 
^is ridge, retiring, forms the eastern border of the 
fi/ce, eviii«ntly much shortened at this extremity, ojt 
well as attlmt near the Lake of Neufckatel, by the 
aetiii^ients of ti^e waters which descend from the 
:piountains. To this effect, the Suze has here greatly 
^ont^ib,U|ted ; I passed before the fracture whence 
\\ issues, and where, wlien the lake came up to that 
point, the stream deposited all the materials which 
jt had been able to collect eithei- in the Val St-> 
. j[/nkr, in the large basins of Hutie and liucJmiette, 
f fir in the three lon^ defiles described above ; now 
^\ these mateviaU are here seen to consist merely 
^ email gravel and mmute particles, which are still 
poi^tinuing tv accumulate, and to encroach more 
^d more upon the lake. It is through this alluvial 
soil, that the lakes both of Netifduitel and of Bs/ennf 
discharge themselves in a stream, which, having 
joined the 4t»; prpceeds with it to fall into the 
■RA/ne. 



■130, Ayhen I had reached the laJce, I followed ite 

f irestent border alpng the foot of the fountains. 

} do not believe that any mao who should take thj* 

I XQ&d, ho^vever he might bg^ preppssess^d wit;b 

,11, „i contrary 
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twtnffy. opinions^ could, close- his. ey<e§ agcviast the 

c^tl^ictioa. th4t tt^e wbolp. oC the wide yaUey occur 

pie4 by ^lis lake a/id that o£ Nrnfchafel is UiQ effect; 

of a vs^t suisukncCf comprizing not only the large 

masB of strata which forms the bottj^m, of the lake, 

but tikewise; all the other masses, which haviog suf-*^.. 

fei€Jl ^at aogy^lar movements, are now remaining. 

St a higher level ; on the opposite side in si^iple 

Ailji^ bui io mouBtaips on that which I foUo:wed^ 

apd on which, all along the lake, there are large 

tiM^ i^ ^ lioe with that one whence I had 

degcea^ed by an oblique road; these tabuUe rise to 

a great height; and at their foot I saw fragments 

€f' others whkh had slipped down lower, and which 

it bas bem n^e&sary to cut away in some parts to 

nake the road; a;ad here it is not requisite to got 

wy far ia $earcl3^ of an aperture whereby the blocks 

^ frimQvdi^i stories scattered in great ahundancQ 

fQ tt^ ip|ov4^S) of the lake ^lay hdrve been tl|ii:ow£i( 

oat from wkbip;^ for all these tabular a^e fractured, 

aod i^ m$my parts their fr^iCtures have continued 

0|^ These blocks are alsQ found along all the 

^d^rs of the Lfike of Ncufchatel; ^ud the same 

(ib^qQimenoia h^ becA described by M. de Saussure 

m those of the JauIcq of Geneva. I spent the nigh( 

at NeufQiti^ xieai^ th^ $oi^th-west extrepiiity of the 

lake ff^em». 

A^hy SOth* ]n pxy way from j^^mUle to Neuf- 
thatelj when I came to the middle of the interval 
between the two lakes^ I remarked that against this 

part 



part of the foot of the mountain there ^werc' «• 

iabultE; for theyliad here slipped down beneath the 

I Tevel of this loiv space, whichj to a great extent, has 

I alt the appearance of having heen liiled up with 

J the sediments deposited by the waters descending 

■•from the mountains and hills, and by the waves of the 

■■ttvG lakes, which originally formed but one; this was 

%i. de Saussure's opinion as well as my own, and 

it is likewise that of t\ie inhabitants : from the same 

causes, the marshes at the other extremity of the 

Lake of Ntufchatel, where the town of Iverdun U 

situated, are also continuing to extend themselves. 



131. The lateral sections of the tabula leaning 
against the foot of the mountain appear at each ex- 
tremity of the interval in which, as I have said, they 
are interrupted: 1 described, in ^ 89, those on the 
side next Neufchatel, where lliere are ihree of them, 
One above another, with longitudinal dales between 
them; but on tiie side next NcuvUle I saw but one 
iabul<E, which rises to a great height, and behind 
which there is likewise a high valley. The inter- 
mediate part of the foot of the mountain is covered 
by a slope composed of fragments, mostly rounded, 
like tiiose of the Val de Rtis; this slope extends 
down to the road from NeuvUle to Neujchatel, and 
the fragments consist both of primordial stones and 
of lime-stone. On this slope, a road has been cut 
up to the vale above, tlirough which lies the way to 
Mont Chasserallc. 



Mm/ 
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May Slit. M. Dardel, a clergy man, one of 
the gendemeo to whom my friend Guyot had re- 
commended me at Kcujchatel^ was this day so good 
as to accompany me to the marl-pits of Hautc-rive 
and Sf. Blaise, situated near the eastern extremity 
of the Lake of Neufchatel, on the left bank of the 
stream by which this lake discharges itself into that 
of Biame, and which is crossed by the bridge of 

Tkk. 

m 

132. Along tliis side of the mountains, it is con- 
sidered as a general rule, that the entrance of the 
mrl'pits is always to tlie north ; which, however, 
meaos only that it turns towards tlie mountains. 
Throughout this whole space, tlie strata of yellowish 
Mme-sione, and of the marl alternating with it, 
»ere the precipitations of the sea during a long pe- 
. liod; and those of lime-stone being the last formed 
here, they consequently lay above all the rest NoiMr 
in the great subsidence from which resulted the low 
tallies and the basins of the lakes, besides t{ie 
piincip^l Jracture whereby the parts thus subsiding 
were detached from the £rreat mass now forminc^ tlie 
mountain, many otiier fractures, irregularly parallel 
with the first, divided the falling masses into several 
ridges, which, inclining towards the point of tlie 
greatest subsidence, were retained at diiFerent levels 
on the borders of the interior caverns; and as, wh^n 
these masses separate in the parts where the strata 
of maj^l lay between those of lime-stone, the upper- 
most pieces $lipped down to the greatest depth, the 

secfiofis 



:secHons'oi i[\ these strata are found to be tufncdl 
tovvardsthe mountain, that is to say, towards 'the 
principal mass, from which they were bfdken 6ff. 
I have shewn, in the neighbourhood of Im 'Chattx 
'de Fond, that some of these thasses, containing 
strata of Uine-sfone and of marL have remained at 
the top of the mountains, while others, 6n the con- 
' tra'ry, have faHen down to ' their foot ; the latter is 
the case with respect to the marl-pit of St. ElaiiCy 
it being but. little above the level of the lake. Last- 
ly, wherever any of these mixed masses, Having 
fallen from above, and finding support on' the* briiik: 
of the great subsidence which has formed the cavity 
oi the lalce^ haye assumed such a position as that 
their strata have become vertical, the section of 

I"-"' fa '■ .1 

those of 'i7iarl is at the surface, where it is cover^fed 

ohly by fragments; and this is the csiseih' the fridrl- 

^pitjs which I first described ii Gorgier and j&e/lfe- 

'QUCi pn the same sid-e of Ihe lake. I had been told 

^ by my. friend Guyot, and it was confirmied to toe 

. by "M. Dardel, that the gi'eatest variety of rndfrine- 

bodies was found in the viaj^l of those strata whiih, 

having been originally at the highest level, had c'on- 

: sequently fallen the farthest forward at the' foot of 

the mountains; I had seea that this was the case 

-in the above two places; and I again observed it 

. iathe marl-pits of St. Blaise^ as well as in a higjier 

* ■ 

mass at Ilaute-rive. 

, )-33. This phenomenon of large masses 6f i^frata 

iivhicb^ having been detached from those remaining 

at 
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kt a liigber level tinder the form of )Muntains, no^ 
bctihe towai'ds the cavities of laheSy is particularly 
ftneresidng, becaiisfe it sheiv^ the mistake of those 
^0 pretend thW these circities have hot resulted 
fidfla iattiyof the caused whidi eflfected the subversion 
(tf dl the litrata before the birth of the continents. 
Biatld^ the bairins of laUes are only the lowest parts 
'6tw8Hte ik^dipMns^ \vhich Vere certainly produced 
^yttb cMaStrophcfe* 6f Ihiat period, artd.as this 
IpBeitoehGin, chamcteristic of subsidence^ is found 
Idflthe borders of the plains as well as of the vallieSy 
Ab hyjjothe'sis thiit the latter have been excavated 
Dy t^uiining Heaters fe thus overthrown. Of this 
&(ft, 1 have "alreiady giVeh examples 'from the de- 
scfiptidn^ of M. de Saussure, among which, ih § 1 67 
of toy Elementary Treatise on 'Geology ^ I have piar- 
tiAilariy cited that of the great valley of Faucigny 
in the Alps; 1 have riiyself deiscribcd the same phe- 
liMndehdii in tee Vdl de Trctoefs^ and the /adjacent 
parts belonging to the Jura ; and I shall how ad- 
diice an instance of it 'oh the borders of a plain. 

1S4, I Silways communicated my principal ob- 
^rvittions during my travels to my brother: and oh 
% dciscribihg to him the large masses of strata 
leaniDg against the foot of the mountains by th^ 
«ide of the lakes of Neufchatel and Bienne^ he re- 
collected some rocks which we had formerly viewed 
ttjg&;her along the foot of ia part of Mont-Sdlhe, 
On the borders gf iEi plain separating that mountain 
from the chain' of the Jura, between Geneva and 

Fort 



Ecluse; and he rteot to exanuBetoJ 
.again with his eldest son, many of whose observa- 
tions I have intmduccd into my travels in Etigland. 
jThe side which Alont Salbve presents to this plain 
IS abruptly cut down, the whole way from the top, 
to the s/opc of r«WiiA accumulated at its foot A 
—. fracture, forming the narrow rfc/r/e wherein the viU 
r^age of Mojietier is situated divides this mountain 
"into two parts, which are called the Grand and the 
fPeiit Saleve. It is by the greater subsidence of the 
'mass of strata now composing the Petit Salhce, 
and their inclination towards the valley of the Jrrp, 
that the above interval has been produced: this is 
^yident at tJie first view; because in the Grand 
'alh'e, the lines of tlie strata on the siile towards 
le plain are nearly horizoiital, while, in the Petit 
-jilh-'Cf ^ the inclination of these lines follows the 
"^qirection of the summit, which descends towards 
;t]ie Arve. Besidcsj my brother and I found oQ the , 
jlope of the Grand Salhve, towards 3Ioncfier, at & 
level 4 or 500 feet above the highest part of the 
Petit Salhve, the same strata which are at the 
summit of the latter, and which arc easily known, 
as we!l by their nature, as because they contaip a 
;reat abundance of small echinitcs spatangi, whereof 
lere are none in the lower strata of the Grand 
Ibce- 



135. This whole assembldgc of circumstances 
'jnanifestly indicates the nature of the catastrophe* 
which have happened ia this place. Besides tl« 
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ffeBitiuisidenCe whetice have resulted the plain and 
the abrupt side of both the Salhves^ these two emin*- 
ences have been separated from each other by one 
principal fracture; and the mass of the Petit 
SaRve sinking to a greater depth, and assuming a 
strongs idclinationy the interval in which Monetier 
is situaled has thus been produced. But that same 
(krwpt mle shews many other symptoms of the 
catastrophe; it is everywhere full of fractures and 
crevices; so that not only it is constantly cmmbling 
down, but large masses are frequently detached 
6m it: one of these happened to fall, as I was 
gmg up towards Monetier once in the dusk of the 
ereoing; and seeing it bound down the slope among 
the brush-wood, I took it for a wolf coming to-* 
wards me: having in my hand a stick pointed with 
iron, I turned to meet it; when, very fortunately, 
this imaginary wolf, being repelled by a sharp pro* 
jectioa in the rock^ flew up over my head, and I 
afterwards saw it bound as before down to the foot 
of the mountain, where it was stopped by a ridge 
of large blocks of the same kind, some of which 
had rolled to a considerable distance. The frag*- 
ments are already accumulated to a great height 
a^Qst this abrupt side ; but they have not yet en- 
tirely concealed the original state of its foot; a sue* 
cession of rocks, nearly on the same line, still rises 
above the slope: these were the rocks which my 
brother and my nephew went to observe, and 
which they found to consist of the upper extremities 
of masses of strata^ forming a single laige tabula 
VOL. J. L sinking 
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5inking beneath the soU of the plain. Here, i 
also along the mauntains of Neufchatelj th 
tabulcBj inclined and passing under the soil at tt 
foot, are like the direction-posts erected by road-sk 
to point out the situation of particulq^r places. . J 
the inclination of these tahulcBj even below the suf £ei 
shew what is become of the large masses w)k 
originally filled up the vacancies now forming .t?«/ 
and plains. I have described these cases thus p 
jkicularly, because they furnish examples of what 
very frequently found along the sides of mountaii 
and I have iihewn the conclusions which maj; 
drawn from them, in order to fix the attentioa 
those who may elsewhere meet with phenomeoa 
the ^same kind, 

June 3rd. Not having sufficiently examined i 
»pot| ff here the Sei^on issues from the Vai de Rm 
little above Neufchately I devoted a part of thiftd 
to tiiat purpose. 

* 

136. I have already said that, at the lower i 
tremity of the Val de Rus^ the &}/o?i rushes iatr: 
deep cleft, which passes across the mauntain, a 
opens near Neufchatel. This cleft intersects fr< 
top to bottom the lowest: and n^ost projecting of I 
three tahul(Z^ here rising one above another, a 
forming the front of the mountain : below the cas 
oi Neufchately the cleft is abrupt; and.wijthif 
certain extent, the lateral section of the . tabula 
covered with a slope composed of fragments. 
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ooe spoty where I stood about 60 feet above the bed 

of the SeyaUy I saw the section of the - strata of 

mrl under those of yellowish lime-sione ; and here 

I distinguished some greyirfi strata^ which formed 

Ibe transition from the Hme-stone to the bluish marl^ 

being softer than the former, and harder than the 

latter : I perceived in all of them the same marine 

bodies, and in the marl I saw a beautiful mothtr-of-- 

ptarl nautilus ; but it was not within my reach* 

On tbe bed of the Seyon were many of those rounded 

primrdial stones which I had seen in the Val de 

Ritt, whence this river proceeds, and which, in its 

iaimdations, it had washed down the rapid slope* 

June 4dh. I spent part of this day with M/ 
Bosset-Sandoz, at his beautiful villa called La 
^chettCj situated in the upper part of the vine- 
yanfe, above the suburb of Neiifchatelj to which I 
bad ascended. on a former day. 

■ 

187. Being desirous, in my conversation with 
ftis gentleman, to gain information respecting the 
phenomena) of ' the country, I took occasion to in- 
troduce tJbi ^object of the masses of primordial 
ilone* which are scattered here in such great abun- 
dance; I found that M. Bosset himself considered 
this as a very surprizing phenomenon ; he told me 
of many remarkable circumstances that he had 
observed to attend it on the mountain of Chaumontj 
a high terrace above the three tabula already de- 
scribed, where he had a farm house ; and as I ex- 

L S pressed 
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pressed a desire to visit this spot, he took mtt 
thiiher in the afternoon. According to the measure^ 
ment of M. Guyot, the summit of the Chanmont 
is 1220 feet, and this farm-house 1760, above the 
level of the Lake of Neufchatel. The following 
■ ivere the circumstances which had been observed 
here by Rf. Bosset. — 1. Sucii blocks as are not 
buried in the soil, have always their broadest side, 
resting on the ground. — 2. Wherever the strata of. 
lime-stone are covered with rubbish, it is on the 
latter that the blocks lie. — 3. Broken blocks are 
often found, the separated pieces of whicli, lying 
near together, present towards each other the cor^ 
responding parts of their fractures; whence it has been 
fancied that they might have fallen on our globe 
in consequence of the destmction of some comet. — 
4. Besides the blocks of granite, there are some of 
many other kinds of primordial stones, with abun- 
dance of scattered fragments, among which are 
found prisms of rock crr/stal: M. Bosset was so 
good as to give me one of these prisms, about two 
inches in length and one in thickness, and in colour 
of a kind of purplish grey. In our cabinet at 
Geneva, we have several similar crystals which 
were found on the hills of Burgundy ; and as I 
have had opportunities in London of seeing a proof 
that the same phenomenon exists likewise in South 
America, it is hcTice very evident that all these 
stones, foreign to tiie soils whereon they lie, are to 
be ascribed to the catastrophes of the strata. The 
izilpebbksj, as tiiey are called, of which many 
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are brou^t to England and cut for spectacle 

passes and other purposes, and which ap« 

pear to be only rounded stones^ like those found of 

gramfCf porphyry^ and other genera, are really 

fragments oi prisms of rode crystal ; on examining 

a great number of them, I perceived tliis very 

plainly ; and I saw in one particular, many inches in 

ttuckoegSi which retained its pyramid at the top, 

and of which the angles were but little worn by 

frictioa. 

iJ8. In the hills and plains that occupy the space 

tetween the Jura and the Alps^ there are strata of 

a differadt kind, which I have not mentioned here, 

because, in this journey, I did not meet with them ; 

I have observed them however in many places ; but 

they are so exactly described by M. de Saussure, 

especially in the Ist Vol. of his Travels, that I do 

not think it necessary to give more than a very 

brief account of them. These strata consist of 

iand'Stone; on the spot, they are called molasses 

when they are soft, and grh^ when they are hard 

and of a finer grain. When the base of these sandy 

strata is attained, they are always found to cover 

Um-stone: the lowermost of them is commonly a 

kind of breccia^ containing frag7nents of all the 

strata^ which lie beneath it, primordial as well as 

calcareous ; of these fragments some are angular, 

but most «re rounded : and air the upper strata 

consist entirely of pure sa^id^ indurated by a cat-- 

tareous gluten. These strata have participated with 

those 



fJH)A(0 hislow Xhftwt in tJ[i0K ^)^t^s( c£|ta9tropbei 
syljijch J:he oiaspas^separate^ I^y fractures und^ 
fubsid^iices aud angular mQveinents: their u 
i^ciians form the bottom of th^ Jjake of GeneVi 
tho^ p^rts M^exp it is , ^H>rd§red by hills of 
same sppclef^,, Moreover, H was in these li 
WtftstFQpHes tbat the blpcks„v(Xi^ gravels of pri\ 
ifial stoms wer^ expelled from within; for. the} 
flittered over these bills . composed qf sa$id-si 
in the same manner as I have described on 
mountains of lime-stone. 

June %th. I set out from Neufchatel on m^ 
tiirn to, Paris. Since the 2ad of May, the da 
ipy arrival in the Val de Travers^ I had travf 
entirely on foot, both on account of tlie natun 
the roads, ,Qnd becfliu$e it is impossible to obs 
iDPuptain^ with sufficient ex^K^^ess, without b 
at liberty to ascend to such parts as are often very 
ficult of access. But now, being acquainted ^ 
the road by which I was to return, and having 
Ipnged my abjsienGe beyond the time that I had ; 
posed, I travelled post, -without stopping in 
night; however, during the day. I continued 
observe tlie phjpcts which presented themselves 
the road* 

139. When I came to the mountain of La C 
settey which nearly closes the Fal tie Jramrs at 
end next N^iif'chatel^ I fpund that the road cui 
tlie rpclg} wa^ at preheat impassable^ becaus 

quar 
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fmotity of fragments had crumbled down on it 

from the kind of roof above, and several men were 

tl»nefore at work in repairing it; I was consequently 

obUged.to pass under the rocks, through a piece of 

|roand called Cnafnp des Moulins, which is properly 

only a wider part of the bed of the Reuse, and from 

which I afterwards ascended by a very rough way 

into thereat road beyond La Ciussette. It would 

be ireiy difficult to give an exact description of the 

tM& in this low space, as in their fall they have 

beeo broken and overturned in such a manner, that 

tbetr masses, at various points, rest one acrainst ano- 

liicr: those which are under the projecting rock of 

hCbissette descend rapidly towards the sunken 

space; and it is this that renders it so difficult 

to maintain a road here; because the rubbish 

UliHg from above slides down the plane of the 

Utrata^ and fieills into the Reuse, which, during floods, 

carries it down lower, and spreads it over all the 

wider parts of its bed, such as the Champs des 

Mouiins. 

140. The complex nature of the catastrophe which 
produced the disorder of the strata in this spot, 
c^posite to the great cavity of the Creu.v du Vent^ 
ihewed itself very evidently when I bad returned 
to the road above La Clussette; for the strata have 
bere an inclination contrary to that of those on the 
other side of this mountain, and descend towards its 
interior part, turning their section to the same point 
to which the latter present their planes. It is not 

surprizing 



Surprizing therefore tliat, around tliis spot where t 
great subsidence of the strata took place, inas.iiea 
of primordial strata Jiave been thrown out by the 
expansible fluids in very great abundance. Thfl 
bed of the Reuse might here be taken for that of a 
torrent in the central chain of the Alps; and as, tq 
oiy ascent from it, I observed ttie blocks scatterett 
on the slope, I saw a phenomenon of the kind; 
pointed out to me by M. Bosset on the Chaumont, < 
one of the largest being broken into two piecH, 
which lay at some distance, but presented towards; 
each other those sides where the iracture had taken 
place; a circumstance not explicable otherwise than 
by supposing them to have fallen from a height, 
lo ivhich they had been thrown by an explosion. 



141. From these mountains T entered Francht-'\ 
Comte by the great cleft already described, within 
which the Chateau de Joux- stands on an insulated 

. rock. If attention is here paid to the low ground over 
which the road passes alter descending from the 

'mountains, it may easily be seen to resemble the 
summits of the latter in the nature of its a/nrto; 
only that in this part the strata are more shat- 
tered, and are covered with a greater quantity ot 
rubbish. I next came to the Dout, running in a. 
wide and nearly horizontal valley, which it over- 
flows in the rainy seasons, and when the snows are 
melted ; this space precedes that wherein the river 
flows at the foot of the mountains oi Neufchalel; 
and «p the pttyt pf Jta bed which was not covered by 
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liie water, I saw fragments of primof*dial stones m- 
termixed with others of Ime-stone. 

June 9th. The hills rise at PontarUery where 
tiiey still consist of strata of lime-stone ; tliey have 
I superficial soil of rubbish, which is cultivated, and 
in most places renders it impossible to discover the 
ntaiation of the strata; here and there, however, 
the latter appear in projecting rocks and in abnqpt 
KCtioDs on the sides of the hills; and they are fre- 

qocDtly perceived to be nearly vertical. Here I 
mill blocks of primordial stones on the summits as 
pell as in the vales. In a large space which extends 
fam La Maison neuve to L'Hdpital de trrands 
BoiSy the surface is formed by the upper section of 
i^strata^ dipping inwards, as has been seen on 
some summits of the Jura. 

142. After leaving mdpitalj I passed over a 
ridge of hills, from which I afterwajrds descended 
towards Besangon^ by a road cut down the steep 
^e of one of them. In this descent, I saw the. 
kction of the strata in some projecting rocks ; they 
incline into the interior part of the hill, and rise 
towards the vacant space which has been produced 
by a greater subsidence. The Dotuv^ after having 
flowed from valley to valley, along the foot of the 
mountains of Netifchatel, and passed through the 
defiles wherein I have described it, suddenly turns 
back through other vallies, and pursues its course 
t^ Besanfot^ wheve it flows round a promontory of 

which 
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which both the sid^ are abrupt, and on which the 
citadel stands: the sides of the surrounding hills 
have likewise been left abrupt by the same sub- 
sidence. 






• 143. The hills, still composed of strata of /iwe- 
sicne^ become gradually lower beyond BesaTtgony 
and at last sink into plains interspersed with gmail 
cnosinences: these are all cultirated . on a soil of 
iHibbish, which in most parts conceals the state of 
ih^^ strata-, but here also some abrupt clefts occa-= 
sionally occur, where the strata are seen in great 
disorder; and caverns even have been discovered 
near St. IViity where they extend beneath the soilu 
Between St. JVitt and Orchamp, I saw abundano^ 
iff fra^iexiXst o{ prifnordial stones among the super- 
ficial rubbish. 

144. I said before that M. de Saussure had made 
the same remark with myself respecting the identity 
of the stuatu in the plains of Burgundy and in the 
Jura ; but his observations had been confined to a 
particular road. Of the plains extending from Be^ 
sangon to Doky he speaks in the following manner r 
(Voyages, \ 345.) ** Tlie strata which constitute 
" the base of these plair^ appear the continuation 
** of those of the Jura; their intrinsic nature, their 
*' colour, the fossils found in them, are the same 
*^ as in the small hills terminating that chain .... 
*^ (§ 346.) The hills gj'adually sink into these 
**" plains^ which have for ' their base strata perfectly 

^' horizontal 
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'^ harhimtal of the sftine nature as those of the 

^' JurOj and formerly, perliapSp entirely continuous 

*' with them." Of this original continuity no doubt 

can be entertained, after observing the identity of 

the strata, though at levels so different ; in some of 

theae plains, moreover, only a simple subsidence has 

taken place, so that the strata are there horizontal^ 

of wluch I shall presently give an example; but in 

inoet [daces the sunken masses have undergone 

mgubr movements^ even below tb6 level of the 

{dabs ; as appears from the caverns near St. Witt^ 

145. The chain of the highest eminences of the 

Jura termmates abruptly towards the valley of Pon- 

torlkr: they are bordered by some large masses, 

which, having been retained, during the subsidence, 

at a higher level than the rest, form irregular hills^ 

vhere, in many of their steep sides, the strata are 

Been to be strongly inclined : in i^ome plains below 

these, (probably the plains of which M. de Saussure 

speaks,) the same strata are really horizontal; but 

ikdj have been shattered in their fall. From Dole to 

I^onf the subsidence has been still greater ; and the 

Surface being at the level of the springs which proceed 

from the higher grounds, very extensive meadows have 

been formed hece; but this lower space bears also 

the character of an irregular subsidence; for there 

^re some parts which rise above the level of the 

meadows, and which, being covered with rubbish, 

are in tillage. In one of these pieces of ground, 

above the level of the meadows, I saw that the 

surface 



surface was' fonried, in some places by'mS~uppi 
■section of tiic strata strongly inclining inwards. 

June lOtk to \<2lh. From Dijon, the same //we- 
stoiie strata extend by V'dleneuve and Monbar as 
far as Joigni/ ; they bear throughout the same 
symptoms of catastrophes, forming hills intersected 
by Talcs; the hills frequently presenting abrupt 
-silks towards tiie parts where the greatest subsi- 
dencts iiave taken pjace. Moreover, tlie eHects oj 
time are evcrywiicrc visible in the slopex of rubbisfi 
under the rocks; for some of these slopes are en- 
tirely overspread by vegetation, while others are 
more or less bare, because, as the rocks rise to a 
greater height above them, they are still occasionally 
subject to be covered by fresh falls of loose mate- 
riale. From Joigny to Paris, there are changes in 
the strata ; those of chalk, which are the first that 
occur in this road, are succeeded by others of sand' 
stones and of sand, and lastly by the Hine-stojie 
strata iound in the neigh bonrhood oi Paris, very 
different in their nature from those that I have 
hitherto described, the stone being softer, and capa- 
ble of being sawn. 



146. Iftogcther with the above descriptions, arenow 
considered those which are contained in the Travels 
of M. de Saussure, it will be evident how extensive 
B tract of the bed of the ancient sea ivas occupied 
by the class of calcareous strata composing the 
cbaia i^ the Juroi which extends tlie whole way 
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fbm Grenoble to Basle, as well as, in an almost 
parallel direction, from Mont-Salbye to MontmeiUan 
in Sffooy: for this chain of mountains is often 
double, and sometimes even triple; and tlie same 
strata of lime-stane which compose it are covered 
ID some parts by strata of the sand-stone tliat pre* 
vails over part of Savoj/y Dauphhie^ Lyonnois, 
Brewe, Burgundy, and Franche-ComtL 

147. The countries tliat I have' now described are 

certainly very remarkable, from the geological monu- 

fflcnts, which are here more varied and more numer- 

bos than within any tracts of equal extent in other 

parts of the continent: these countries, therefore, 

well deserve the attention of persons who wish, in 

a short time, to obtain a precise knowledge of the 

fiicts, which all, who write any history of the Earth, 

ought to take for its foundation. That these facts 

are general cannot indeed be determined from the 

observation of a single country; but there are no 

countries where the greater part of those which I 

have described may not be observed; and I have 

extended my travels over a sufficient variety of soils 

to be very well assured that no facts contrary to the 

conclusions which I have drawn in the cour3e of 

this journey can any where be found. However, 

as I have no right to expect to persuade others from 

my own conviction, and as this conviction is founded 

on the observations made in my various travels, the 

latest of which have recently been published in three 

volumes, I shall now proceed to give an account 

ot 



e*ai' formed,' in some places by tl 
t «ectiou of tlic strata strongly inclining iowartls. 

June \Otk to \9.(k. From Dyon, the same lime- 
IWone strata extend by VHleneuve and Monbar as 
T ^ar as Joigny ; they bear throughout the same 
iSymptoms of catastrophes, tbrniing hills intersected 
»by vales; the hills frequently presenting abrupt 
l-wrfes towards the parts where the greatest subsi- 
p*dencts have taken p^ace. Moreover, the effects of 
' time are everywhere visible in tlie slopes of rubbish 
) under the rocks; for some of these slopes are en- 
L^rely overspread by vegetation, while others are 
L'Snore or less bare, because, as the rocks rise to a 
I ^eater iieight above them, they are still occasionally 
kjwbject to be covered by fresh falls of loose mate- 
I jials. From Joigny to Paris, there arc changes in 
the strata ; those of chalk, which are the first that 
occur in this road, are succeeded by others of sand- 
i.'ttoncs and of sand, and lastly by tiie lime-stone 
|.*/;'rtifl found in the neighbourhood ofPam, very 
."different in their nature from those that I have 
' - iiitherto described, the stone being softer, and capor 
Lfcle of being sawn. 
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* fay the class of calcareous strata composing the 
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firom Grenoble to Basle, as well as, in an almost 
parallel direction, from Mont-Salhe to MontmeilUtn 
io Sffcoy: for this chain of mountains is often 
double, and sometimes even triple; and tlie same 
strata of lime'Stone which compose it are covered 
io some parts by strata of the sand-stone that pre^ 
vails over part of Sctooy^ Dauphhi^^ Lyonnois, 
Bre»e, Burgundy^ and Franche'ComtL 

147. The countries tliat I have' now described are 

certainly very remarkable, from the geological monu- 

fflcnts, which are here more varied and more numer- 

008 than within any tracts of equal extent in other 

parts of the continent: these countries, therefore, 

well deserve the attention of persons who wish, in 

a short time, to obtain a precise knowledge of the 

fiicts, which all, who write any history of the Earthy 

ought to take for its foundation. That these facts 

are general cannot indeed be determined from the 

observation of a single country; but there are no 

countries where the greater part of those which I 

have described may not be observed; and I have 

extended my travels over a sufficient variety of soils 

to be very well assured that no facts contrary to the 

conclusions which I have drawn in the course of 

this journey can any where be found. However, 

as I have no right to expect to persuade others from 

• my own conviction, and as this conviction is founded 

on the observations made in my various travels, the 

latest of which have recently been published in three 

volumes, I shall now proceed to give an account 

of 
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his hypotheses, while at the same time, having ol^* 
served but little, he has given his determinations &n 
the fads themselves. 



149. The following is the manner in which this 
author, in lus xviiith Note, entitled Transportation 
of Stones, attempts to prove, that the stones disse- 
minated on the continents have been detached from 
mountains of their own kind, and carried down by 
running waters to the spots where they are at pre- 
sent found. " It is a fact very generally observed, 
" that where the valleys among primitive mouniaim 
" open into large plains, the gravel of those plains 
" consists of stones, evidently derived from the 
" mountains. The nearer that any spot is to the 
" mountains, the larger are the gravel stones, and 
" the less rounded is their figure; and as the dis- 
*' tance increases, this gravel, which often forms a 
*' stratum nearly level, Js covered with a thicker 
*' bed of earth or vegetable soil," Undoubtedly 
this is what ought to be generally observed, if these 
blocks, with the smaller masses, had really been 
brought doitn from mountains, and disseminated 
over lower grounds, hy 7'uniiing xvaters ; and Mr. 
Playfair, drawing this inference from his own hypo- 
tliesis, has accordingly asserted it as a fact. But 
if nothing like this is observed ; if blocks and other 
stones arc often accumulated in larger quantities at 
very great distances from mountains of their own 
kind, than in the immediate vicinity of such moun- 
, tains ; if, between spots where they are scattered io 

vast 
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Vast abundance, tbere are wide intervals in which 
Dooe are fbuad ; if these biocks are of genera and 
species of stones of which none of the mountaim^ 
within a wide extent of country, are known to be 
composed; the hypothesis, on the contrary, must 
Becessarily fall to the ground, and there cannot re- 
mab for these masses any other source, than that 
80 ckarly indicated by the disorder of the strata in 
&e mountains, the hills, and the plains ; namely, 
thil; in the catastrophes of those strata, by whidi, 
tad oot by the action of rummg waters, the vallies 
vere produced, the above fragments were throimi 
out on the ^surface, by the explosions of the Jluids 
compressed in the caverns in which the subsidences 
took place. Here then the question is clearly 
brought to an issue ; and its importance in the //«#•• 
tmi of the Earth cannot but be felt Of the facts 
which will be described in the following travelB, the 
application to this question will easily be made. 

• 

L50. I began the journey, of which I am now 
going to give an account, with a lady who was going 
to her relations at Hittcjkldt, in the country oi 
Hanover. We quitted England in the month of 
•'u'y, 1786, and having landed sX Calais, we pro- 
ceeded /rom that town, to Dutseldorfj where we 
(Missed the Rhine ; and it is only from the latter 
place that I shall begin to relate my observations. 

July i9thy 1786. We set out from Dusseldorf 

^Qr Osfiaburg ; but before I enter iuto the detail of 

VOJU I. M my 
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aiif! obacrvalIoD& ou tbe roady I ought ~to' vaaSS 
that the Ilartz niountains, tbout;h nearer to ttib 
part of the country than any others coiiip6sed of 
prbnordUU siJ'aia, are not only at a f^reat distance 
from ii, but are separated from it by many chains 
\of kUis, some of which are very lotty, and coasist 
of strata ot" ltine-st<me, na/id-stone, or pure saiid; 
and that the vallics or plains in tlie intervals of these 
are evidently the effects ot'catastroplics of tlie strata, 
as will be seen in the course of my descriptiowj.; 
whence it is absolutely impossible to suppose, thai 
die blocks and other masses of priiiiordiai stoneSt 
«^hich I shall shen- tu abound su greatly in certain 
epots, while there are none in the intermediate parts, 
can in any manner, or at any time, have migrated 
on tlie continent since it has become dry land, 

151. Front Dussddorf, our first stage was to- Dw.'- 
^nen; and in both these towns, as well as. in all the 
villages between djcm, the pavements, the founda- 
tions of the wooden houses, and the stone posts 
placed to keep off carriages, consisted oi primordial 
gioftes, eitlier entire or in fragments, the latter bcii^ 
pieces of laige masses M'hich had been split with 
guiipowder, because their size had rendered it im* 
practicable bo remove tiiein out of tbe fields, at the 
time when the laud was fii'st bEOught into tillage; 
I sftw likewise many scattesed blocks on the heaths^ 
partly buried in the earth ; and in some places, 
^vhere, in oixler to sotten the declivities, the road 
had been cut to a considerable depth in the h^her 
4 greunds, 



^nds, I saw 6n its sides very large blocks Tjm 
f^t or ten feet below the surface. However, soon 
dter we had- passed DulTnen, I observed a great di- 
mimition in the quantity/ first of the blocks^ and 
afterwards of the smaller masses, till at last w6 
came to an extensive space, where I did not seei 
c?CQ the minute gravel of white quartz so generally 
spread over the surface of these countries ; there 
was here nothing but pure sandy which, in places 
whcrt the soil Tfascut through to a great depth, was 
mrto lie itti%gular strata. 

m 

152. Between Lengerick and Osnaburg^ wu^ 
OTssed three ridges of hills of considerable height ; 
and as the horses ascended them very slowly, I 
quitted the carriage and walked. The base of the 
first of these rid^s, which is every where covered 
^ a great thickness of sandy consists of strata 
of livie-stone containing marine bodies^ as I saw in 
several very deep fractures. It cannot thei-efore be 
doubted, that these strata were produced by the sea. 
The upper part, as I shall shew to be the case in se- 
veral hills, is composed oi sand-stones ; but I could not 
distinguish its strata. This stone is all broken into 
parallelopipeds ; even its smallest fragments bearing 
that form.' On these hills I. did not see any blocks^ 
primordial stones; but I observed a great quantity in 
the intervar between this ridge and the second, where 
the soil is of sand, intermixed on the surface 
''ftk abundance of fragments of lime-stone and 
^ ^nd^stonc. The second ridge, which \s also 
^ M 2 covered 
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'iiiVei'ed "wWi s great thickness of smid, appeai*ru 
me, iii some parts where it was deeply cut, to have 
Sfiiid-aionc fur its base; ro crossing it, I sav but 
few priiiiordial stones, lit the third lidge, behind 
M^hioh OmnlN/FgM^^ l could- paceive nothing, in 
the deepest cuts, hut- sirala of sand; and these 
strata, as-ls the case in many hills, have undergone 
an angular m&cei/ieNt, together with tlie sion^ atrala 
beaeath them; for their inclination follows that of 

'th6 rapid f}lo|)ti. ' In u large excavation out ot whidi 
this sand had b6eH ealitn.'Isaw u i4odc of graaiti 
fimr or fi*« fetft'hvdiimdttt'. - J - 

Jul^ So///. • In Oskaburg'oxt to^ *ecn as many 
priimrdial stone's as in any town in the centre of the 
j^lp-f ; - the whole city is paved with tlieni t b/ofkt oi 
this kind form the foundations of all the wooden 
I houses, " and th^ fttone posts along the pavements are 
fragments of large blBcAsJ' -■'-' 

153. -I was surprised'" at the great abundance or 
these stones, not bavii*g-seen many of them on th< 
last of the"' ^id^es over- which we -bad [wssed ; bii 
we soon, toour own dist, discoveted their source 
for when,' proceeding towards BShlite, on the roac 
to Hatwvcr, we ascendedlhc hills beyond Osnaburg 
I not only saw quantities oi blocks scattered on tin 
heath, out the road itself was more dangerous fol 
' carriages than any over which I remembered evef 
to have passed ; it consisted of loose sand, covering 
a quantity of blocks and smaller atones. No advaii- 



^ ma to be gain«d by going on the hen^i,- ^vj^ 
Btunes (vere there equally abundant; our postilion 
therefore proceeded along the road, but very slowly, 
and we were jolted at every step ; at last, one of 
liie fore-wheels being stopped by a block, he lashed 
his horses, hoping either to force the obstacle out 
of its place, or to make the wheel pass over it ; but 
he succeeded in neither of these views ; tor the axle- 
tree broke. We had already left Ositahurg a league 
bdnod us ; but as it was, the nearest place Imm 
ffhich we coiild have any -assistance, we bad no re- 
source but to procure from |^iat city a set of fore- 
wheels, to enable our carriage to return thither, and 
bvc its axle-tree meoded. lieing 'anxious that this 
should be done as quickly as possible, that the lady 
with whom I travelled niight not be long detained 
in the middle of jthc high road, I left with her our 
servant and tlie postillion, and rode back myselt' to 
Osnaharg on the horse of the latter. 

154. As the high road formed a wide bend, I 
(juittcd it, in order, to take a straiter way along the 
brov of the hill,- aud here 1 saw below me one of 
llie phenomena which had sugcccs'ed to M. Sil- 
StiiscHLAG of Berlin his system of the rupture of 
^strata by voicanic explosions. I shall not enter 
mo details res[>ecttng his system, it havin^ been 
•farmetl at a time when geoloi>iciil monuments had 
tceii very little studied : but even then he was sen- 
llible that the masses of graidlv and other stones of 
aauie class, of which such imiriense quantities 
are 




. are found m certain spots, coiild not hare pfoi 
i)Ut U'dni «ithip, whence by an eiploiion of sonie kind 
or other, they hiid been ejtclcd on tlie suii'ace ; anti 
be had been led to this idea by observing eoiue T«$t 
funnel-shaped cavities, reeembliuiT the craters of 
volcanoes, of which all the interior circuniiereoce 
Mas covered with thase bhcks. 



\55. It was on a cavity of this kind that I nov 
looked down ; and I shall have occasion, in the se> 
'i^uel, to mention several otlicrs. Its circumference 
above, whcieof tiie liiil over which I was now pass* 
iiig formed r part, appeared to be about a league 
in diameter; the space below, whence; the waters 
fuunil no dibchiirge but on one side, ivas a peat 
moss covered like all the slt^ies of the suaoundjojf 
hills, with licath. This cavity must have existed at 
the. origin of the continent; for it cannot have beca 
formed by any cause iu action since Uiat period. 
No doubt, therefore, can be entertained tiiat it was 
IJie focus. of cvploHMi of the fluids whicii were com- 
pressed nitliin, by the subsidence of all the strata, 
inclutiino the primort/ial, and tliat from this point 
were thrown out the masses scattered on the liill; 
for all the slopes around tliis apparent crater arc 
strewn with blocks, which, from a distance, look 
Jike rtocks of slieep grazing on the heath. On tny 
arrival at Osnahurg, 1 immediately obtained a set- 
of fore-w licels, by means of which our carriage was 
taken back to that city, where the rest of tlie day 
^4s speiU m re^iaiikkg it. 
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Ju^ 91st. As Mre wished this day to reach Hitte^ 

fddtf and were aware of all the dangei*s of our 

rood as £Bur as BofwUCj we set out from Omaburg 

mj early., Haviog had Che good fortune to arrive 

Mifely «t Behuicf we , proceeded op the Hanover 

Toad as finr as Leese^ whence we turned to the north 

tDvards Harbarg^ a port in the gulph of the Elbe 

vladi is opposite to Hamburgh and up to which the 

^isCend. la our way by Nienburg to IFiMselKofcy 

we jMSsed over great inflexions of the ground ; aofl 

thelieath still appeared to be covered with .flocks pf 

ahxpf so near did the blocks here lie to each other. 

Between the two latter towns, we were again viq- 

' iently jolted by the quantity of l^ge stones in - the 

.ttid. Were a torrent, therefore, to< pass over these 

luib, and to wash away the sand* in its course, its 

bed would app^tgf. exactly similar to that of the 

8t]f€Bms which ^o^w here in the vallies, where their 

only operation has been to carry down the loose 

soil; for the stones in the vallies^ as well as those 

OQ the hiUs^ lay in their present situations before 

the action of the running waters had commenced. 

August Isty Qdf and 3d. I spent these days at 
SUttfeldt with my fellow-traveller and her relations, 
^s village is sitoated at the bottom of a vale ; and 
* ttiade several excursions over the surrounding hills. 
*lere, as is the case around manv other villages in 
^^se countries, the blocks^ together with the smaller 
*^asses of stone, have been removed, for tlie 
^Wuble purpose of building the houses, and of clear- 
ing 



"Ifig'^tb^liffffls for cultivation; thus I saw but fcwr Ot 
'the surface; but in one place, where a road hat 
"been cut to a considerable depth, I perceived on iu 
sides «ome very large blocks of granite. Here t 
had time to pay more attention to the Jfints, of 
which, ii9 I have mentioned in my other travels, 
great quantities are scattered over the surface of 
these countries; on some of them I saw impresslcms 
of the spines of eckiniies ; others contained etttrocki; 
'dhd having broken one of the largest, I found in it 
'd cavity filled with chfllk, very white and soft to l!i& 
touch: in short, ibese ^ints have all tlie charactei* 
of tliose whicli are found in existing strata of chalk ; 
yet no such strata appear either in this country, or 
within a great distance aronnd it. This is a con- 
firmation of what I have said elsewhere respecting 
Ihe Jlints scattered over so many parts of the con- 
tinents; namely, that they were formed in j/;fl/fl»' 
chalk, which had thciuselves been precipitated iXz\ 
anterior epoch, and which the sea, at a certain 'pe 
riod, and on some particular parts of its bed, 6ei 
came capable of dissolving, lcaving*fentirt brily'ltf 
small masses thus converted into Jiints, ^ 

August 4th. I set out from Htnefeldtfbt Wiiii. 
. ver, passing through Zarrendorff, JVitzehdorff', Zed 
and Engettsen. 



\5H. The whole ivay from IJiifefeldt to Zarreti 
Aorff, I continued to see blocks and smaller masses c 
^uits iiiid other primovdied stones, and the sand o 

flu 



the road cveiy where contained gravel of thosfc 

ttvnes intermixed with flints. The blocks lay in thb 

greatest abundance in large concavities of the same 

form as «th^ ^described above near Osiigburg ; in 

particular^' I «aw one near 7Airreudorfi\ about a 

quarter of a league in diameter, of which likewise 

the bottom was occupied by peat^ and the interior 

Aopcs werie . covered with blocks. I remarked also 

in several placjss, where the road had been cut to 

wnc depth in eminences^ in order to lessen their de- 

cfifity, that the superficial soil consisted chiefly of 

ihcks and other rounded ma;^es of all sizes. 

.157. In the rqaij from Zarrtndorff to JVitzen- 
imrffy I passed over a large space, entirely destitute 
oF vegetation ; .^r the^:^^;2^.was there so loose, that 
it was contifNiyijlyrfijriven about by the winds, which 
presently destroyed the dunes that they had raised 
in one sppt^, in order to form t|hem afresh in ano- 
Aer; not even allowing time for the carex arenaria 
ito spring up on them. Jn this space, the currents 
^f air afibrded an^examplo of the effect which I have 
already said would be produced oil these hills by 
currents of water. The sinuosities of the surface, 
increased by the duneSy had given particular direc- 
tionsf to tlie currents of Wj which having, like rivers 
^n vallies, or torrents on slopes, carried away all 
tlie sand in their course, the furrows thus produced 
had their bottom covered with blocks^ all rounded^ 
as well as the smaller masses, and even the gravel* 
in the same manner as is seen on the beds of tor- 
rents ; 
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sSSiC haviag previously been the state o£ 
these stones within the superficial soil, even on tbo 
summit of the bills. 



158. Betft-een iruzendorf and Zdl (or Celk) 
occurs one of those spaces in which the blocks, and 
even the smaller stones, are almost entirely discon- 
tinued ; so that, for a long time, I saw nothing but 
a minute gravel, chiefly composed of flints. My 
old friend Professor de Roques, who had settled 
at Zell, was at this time still alive: having been 
long an inhabitant of the country, this able natu- 
ralist had made a most interesting collection of the 
" tHariiic bodies contained in the Jilnts here scattered 
over the sands; and he had lately added to it one 
of a kind which I had not myself happened to find, 
namely, the palate of a Jish. There are maoy 
blocks of granite in the town, and in its pavement 
I observed likewise a great variety of other /trimor- 
4ial stones. I had formerly siade a longer abode at 
Zelti and in the course of my walks in its neigb> 
bourliood, I had then seen a hill from which these 
i were brought. 



\53t. At some distance from Zdl, tlie blocks first, 
and then the smaller masses, again disappeared; 
after which, the whole way to Engensen, 1 saw no 
stones except the small gravel of 7i-hile quartz and 
otjli/it. The sa»d here covers the ruins of strata 
of a very fine sandstone, used for tlie purpose oi 
facing the houses. Z call these tlic ruiiis of strata; 

for 



1^1 

^ CI mmf places U k their upper section which 
fma^ itsxii ioHoediately uB<kr the ^and; and 
vlieQ Uiey are DpUowed in the quarries, they are 
^pd tQ b$ iStroogly inclined iii^tards. Here I had 
m (oppi[>|tuiuty of seeing the propf which I have 
n^ wkk eqmlly wherever I hftve been, that tht 
jWrnl'Mw cpreriDg the Hrata of mnd-^sUme must have 
hcM ifpFoad over the* aujrfac<e 9X e period posterior 
iDteldfnwtion of tbese ^trata^ to well as those of 
MDf other Mfitff kind; Qtmely, ihat, w~herever the 
Jftiift of this superfiqi^ 9and itf*e wA of very great 
ihJeimfiSt they contain throughout the whole of thei^ 
]iin% small gravel of white quartz^ and sometimes 
lijimt; while the sand^ consolidated in those of 
4)B mni-stow beneath \^em is perfectly pure. In 
Ifae jei^viel wiU appear a proof of a different kind. 

160, Between Engensen and Hanover, I came 
to Bnather space nu»ch cohered with biocks, of which 
I saw great numbers collected together in a village; 
afterwards they again disappeai^ed ; and for* a long 
wty before I reached H(m(wcrj I saw in the sand 
the small gravel of xvhite qmrtz only, with some 

fragments oifint, 

• . • ■ ■ 

August 6th-^lSth. At Hanwcr I was *sd for* 
toQate as to me^ with some persons ^hqm' !• mudi 
Wed and esteemed. Here also I agiain saw the 
^terestiug collection of minerals and organic fossils 
^olouging to M. Aif oaf:^ who shewed me,\ in par^ 
Ocular, some fragments of very lar^ i^rnua Am- 
^oms cover<;d with pyrites, and a nuinber of the 

fiawe 
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lie shells of a smaller size, whict 
in argillaceous strata, at a league's distance from 
the town, by a peasant who had undertaken to dia 
a well near his own house. He had met with these 
strata, at a certain depth, beneath the sand ; but after 
having gone down in them a considerable way, be 
had despaired of being able to penetrate through 
them, and had therefore abandoned the enterprize. 
This is one of the proofs, which I have likewise 
Been ill many other places, of the mistake of those 
who have supposed the sand, scattered over bo great 
a vaiiety of countries, to proceed from the detritiu 
of granite; for these argillaceous strata, which 
contain marine bodies, must evidently have been 
formed in tlie sea ; and here, as is cbewhere like- 
vise so frequently the case, tliey are imme< 
covered by t!ie sandi/ strata. 






]6l. As soon as I arrived at Hatiover, 
to my worthy friend the late Baron Von Rkden, 
who was then at Claustbal, the chief town of the 
llartz, where he was Director of the Mines, ex- 
pressing my wish once more to visit those mountatDs, 
and at the same time inviting him to accompany mc 
in another very interesting excursion. j\i. De la 
TuoBE, for whom I have much esteem, and whc 
is minister of the Moravian congregation in London 
had communicated to me letters which he liad r£3 
■ceived from Dr. B. C. Taost, and M. J. II. Aji 
■DRESEN, two of bis inenAs m Germany, who, hav 
ing read my Letires sur fllisioire de la Terre et d 
>' I'llomm^ 
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fHammCj and learnt that I had observed several of 
Ifae mountains of HessCy which was their native 
country, had both expressed much regret that I had 
BOt visited the Meimer, a mountain containing a 
very thick bed of Jassile vegetables under strata of 
ksaaU^ and another eminence near Miindefiy which 
Kkewise contains these vegetables. Thesei there- 
fare, were the spots tha^ I wished to observe with 
ti»Bvon; who, agreeing to the plan with much 
plemre, was so kind as to come to Hanover- to meet 
n^Jhat I might first go back with him to the HartZf 
ind tliat we might then proceed together to Miinden 
md to ,tbe Meisner, whence I had informed him 
thtt I intended to return through Hesse to England. 

August 14/A. I set out from Hanover with 
Baron Von Reden at a very early hour, because 
we were to go first to his seat at Hastenheck^ and he 
va8 desirous that we should have leisure to make 
observations on the road ; for^ from the time of our 
first excursions together^ he had been struck, like 
myself, by the changes in the strata from place to 
place, and by the masses of stone, which, though 
scattered over them, were yet of natures foreign to 
their own. 

162. After we had crossed the small river Leintj 
which passes through, Hanover ^ I remarked that» in 
all the village^ the bouses were built of fiagmentsi 
of lime-stone; and on inquiring whence it came, 
We learnt tbat^ throughout an extensive tract of 

country 
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country On this left side of the river, Ihne-s 
■fountl at variotia depths beneath the sniid, not how- 
ever in continuooa strata, but ahrays in fragments; 
on which acctmnt it is only proper for bintdio* 
rougii walls, for making lime, and for gravelling the 
road. We then advanced towards a ridge of hillf 
called tlie Deisfer, rising considerably oti the right 
of our road, which however passed over its towest 
part. Here the stony strata suddenly change; for 
we saw targe quarries of a beautiful gi'ey saiid-stotie 
with a fiiie grain, easily cut, and employed i» 
feeing Iwuses. The strata of this stone are ver^ 
thick, and incline the same way with the rapid^ 
slope by which we ascended, being covered at the 
foot of the latter by the loose soil. After we had 
crossed this low part of the Deister, we found lie- 
yond it several longitudinal vallies, tbrmed by jnter^ 
rupted ridges of hills, which, on the side nearest to 
the Deister, present sections of the same strata in* 
clined towards the opposite side, wliere their greatest 
subsidence, attended witb the atigtitar motion of thcii* 
masses divided by fractures, must consequently have 
fcifcen place. 



163. Of this catastFOphe we afterwards observed 
another monument in the blocks ejected from within. 
We saw the slope by which we had descended the 
Hcisier strewed with blocks of a hard yellowish 
aand-stone, quite different ftom that of the exteiior 
Urata ; we found the same blocks scattered also m 
Ae vrflies ; and as we turned rouod (he extremity 

of 
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«f a bill 9bov% HMstenbtth, we saw in some places, 

irfaeie biUoeks had been cut tbixMigh to make the 

road, that, among stones of the above kind, many 

large blacki of granite were buried in the loose soil. 

Tha Baron was wett acquainted with ttus h31, for 

il fimnedt a part of his- own estate ; it waa covered 

with %: wood, in w^ch some quarries had been 

opedsi; and he assured me diat the bl(H:k9 of yet 

\Kmk imtdrstM^ scattered over the surfece were no 

Ini ettraneeua than those of granke ts all the 

HnH which had been discm'cred in it. We arrived 

is tut evraing at Hastcnbech 

Ai^piut \5th. We went this day to Fyrmmit^ 
far the purpose of observing a gireater extent of this 
coootiy, where moat of the blocks are quite diffisrent 
iathdr nature from those on the other side of the 
Aeif^^. On setting out from Hastcnbecky we 
vent dawn into a very large low space, inundated 
Mry winter by the waters descending from the 
UUs, and by the JVeserj which in this part is not 
coofioed by its right bank. The whole of the low 
Kil has been levelled by these waters ; and we saw 
00 hhcH her^ probably because they were buried 
^er the small gravel ; but we met with them again 
^Hohlen^ where we crossed the fVeser. In this 
^Hage there were bbcks^ both of granite, and of 
the hard sand'gtone^ which had been taken out of 
^ fields. Above this place, the hills on the left 
l^aok present abrupt sides to the river, and to tbc^ 
piaift. forming its opposite bank ; whence the latter, 

and 
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nod the cbannd of tlie stream lying below its levels -. 
are seen very manifestly to have been produced by 
subsidence. 

164. The appearance of the country extending •.. 
the whole way from hence to Pyrmont induced vsm 
to proceed on foot to that place, that I might ob* • 
serve every object more particularly. Here appwr 
evident proofs, not only of the catastrophes of the 
strata^ but of their subversion, which is clearly 
shewn by those changes of species at the same leffil p. 
that had so much strucik Baron Von Reden. Tb^i 
is here an assemblage of insulated hillsy dispersed 
without any order, and bearing no resemblance to 
each otlier in their form : many of them present 
abrupt sideSy in which the strata are seen to inclino 
towards different points ; but the most remarkable 
circumstance is that some of tliese hills consist of 
lime-stoney and others of sand-stone ; tliough what 
X have already shewn in the space between the 
Jura and the Alps is here known to bp the case 
throughout the whole country; viz. that the former 
^raia were originally covered by the latter. In tbe 
sand of the road, I saw some small masses o( granite^ 
but a greater number of the hard sandstone^ the 
scattered blocks of which might, from a distance) 
Imve been taken for gran'itey the parts rising above 
the grass being, in a similar manner, overspread 
^ith lichens. I passed by one spot, wliere the loose 
sand was full of these blocks ; whence I perceived 
a mistake into which 1 had fallen in my tirst travels 

through 
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titfou^ this country, and on the mountains of Hesse. 
Iq my account of those travels, I gave to these 
masses the name of grls ; meaning, by that word, 
to signify partial concretions formed in sand; be- 
cause in other countries, especially in Piedmont^ 
rlhad observed concretions which had certainly been 
fcrmediQMii4 ^s others are often found to have 
been in clay. But here I first perceived my error, 
of which I became afterwards fully convinced ; for 
it iriH be seen in the course of this journey, that 
, dme masses of sandstone^ possessing all the hard- 
\ mi 9dA hr\{idXicy oi granulated qiiartZy are scat- 
teed over strata of every class throughout a very 
iride extent of country, where they are more or less 
intermixed with masses of the inferior strata^ viz. 
gnmte^ and the other primordial kinds : and it will 
toon appear that this phenomenon of scattered 
Blisses, analogous to known strata, and yet not 
iROceediDg from any which are visible in the coun* 
tiy, is not confined to sand-stone and granulated 
(futrtz. As I had before visited the neighbourhood 
tf Pymwnt, and had described it in my first travels, 
"WC did not now make any stay at that place, but re- 
sumed to Hastenbeck. 

^ug. \6th. We set out for Esbek, another seat 
belonging to the Baron, who proposed that we 
diould spend the day there; this place lay on a 
road leading to the Hartz ; but his principal mo- 
tive for taking me thither was to shew me a very 

VOL. I. N extraordinary 
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extraordinary instance of masses of stone €xtrancft| 
to the strata on which tliey lie. ji^^ 

165. Till we approached Eime in the bailiwicj 
of Lauensteiriy we continued to- find scattered bkn^ 
oi granite^ but many more of the hard sand^tmft 
We then entered the high road from HanoK^.^^ 
' Gottingeny in which we proceeded for some way.^ 
the valley of the Leine.. This road was gravelled^ 
fragments of Ume'Stotie taken up from beneatb^^ 
superficial soil, where its strata are in the shat 
state already described;, this stone is full of 
bodies, and chiefly of entrochi. The ^valley is oi 
sides bordered by chains of eminences composed 
same strata^ which present towards it abrupt fi 
and descend on their opposite sides with a 
declivity. These chains are not continuous, bi 
so deeply intersected as to form separate 
which rise in sharp ridges, sloping downwari 
hind ; and from their intervals issue only some 
lets formed by springs. It; is impossible not, 
perceive, that the strata must have been redu< 
this state by catastrophes, during which the subsii 
of a lariTe mass between two irreopular fractures^ 
duced the "ccdley itself, in some places widening 
i&mall plains; and that the caverns, wherebyjj 
.subsidence was occasioned, beinor of different 
and unequally distributed, other fragments of 
strata sul)sided betwixt those masses which remj 
at a higher 1^^1,\ and which themselves unden 

atig 



• . • * 

^tiigidar movements, in consequence of the inequali* 
ties of the bottom. Some strange effects of these 
•catastrophes will soon appear. 
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\66. We entered an interval of these hills, form- 
ic the first of a succession of vallies which extend 
■from hence towards Clausthaly and in one of which 
'E^beck is situated. After we had crossed the first 
ridge rf hills, we saw large blocks at the sides of 
1be£dds, and also in the loose soil wherever it was 
cut to make the road. In form and situation, 
blocks had all the ^appearance of those of 
e and hard 3and'Sto?i€ which we had before 
red ; and such parts of them as rose here arid 
above the grass, were also covered with lichens; 
they were no longer ^ the same nature, for 
consisted of a very hard lime'Stone^ differing 
y from that M^hich appears externally, and not 
ing the same marine bodies. 

167. When we had reached the hills which border 

valley of Esbeck, and were passing over the foot 

those on our right, we saw the surface coveted 

gravel mixed with large masses of granite and 

^anulafed quarts. We had ascended above the 

tble grounds t?o a tract between them and the 

iSy which' serves only for pasture, being left to 

Is own spontaneous product^ on account of the 
Ibeat irregularity of its surface, and the abundahcfe 
1^ the l^rge blocks of hard limestone. On striving 
^piosite to Esbcckj the Baron pointed out the phe- 
• • N 2 oomenoa 
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. nomenon wliicli he had previously mentioned tc 
consisting of masses of the hard lime sione i 
large a size that they M'ere worked as quai 
This stone is so compact, and of so fine a grain, 
it may be cut in every direction, according on 
the form and situation of the masses ; it is use 
facing houses, and large pillars for court-gate 
made of it; I examined the surfaces which 
been long exposed to the air, and could not per 
on thcni any marine bodies, except some i 

fungilcs. The Baron afterwards led me to ! 
places where masses of this kind had been ent 
cleared away; and there I saw that, as he 
told me, they had lain on rubbish of the ston 
the hill, which is very different from that of 
blocks. 

168. We then ascended through the wood 
the higher part of ttie ridge, on the brow of w! 
we found several sections of the strata opa 
view above tlie slopes composed of their own i 
bish ; these strata also are calcareous, but they 
foliated, and contain several kinds of marine bcn 
as is the case with all the others which are visi 
they inchne towards the interior part of the m 
tain, and rising towards the valley of Esteck, 
sent on that side their section. The Baron pea 
out to me several rocks appearing in a line withi 
other among the trees, which he told me wer 
the same hard lime-stone as the first that we 
seen, and were also without adherence to the m 
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W^th wbod, and descend fron^ a distance, down, tiQ^i 
^ the shores of the river, to consist of an argillaceQu^i \ 
soil, mingled with rounded stones of various ]^in<;l8,» j 
among vv^hich. there were sojnQ of granite and oiA 
white quartz. 4 

170. Having crossed the ridge of hills on the-- 
right bank, we arrived at Gandersheivi^ a small towBH 
situated in a higher valley, along v^^hich we ^VH^ 
ceeded by Monchhof and Kirchbergy betweeU . . 
mountains composed of strata of lime-stone^ As ; 
we advanced, we came within view of thp ^r<©|^*lSift{ J 
chain of the Hartz, which presented itself befofftjj 
us in an oblique direction. Though we wei*.* 
now so ngar this chain, we sa,w no blocks of, 
granite^ but inahy of the hard lime-stone^ thougltr' 
still absolutely extraneous to the strata of the niQUih'! ' 
tains which border this valley. Thus the granitin . j 
blocks scattered over the country behind us cQul4. 
not have been transported hither frpm the Hartz, , 
because in that case, as this is the only rQa4: 
they could have taken, they would certainly be 
found in greater abundance here than in other 
places, as being nearer to their source • according 
to Mr. Playfair's conclusion, (§ 149;) but it will 
be seen, as we go fa,rther, wha.t obstacles they wouH 
jiave encountered by the way. 

% 

171. The first chain of mountains that we crossed 
in proceeding towards Clausthal is very remarkable, 
as sliewing valUes to have b^en certainly producedi 

' ' '. by 



ly the catastrophes of the strata. The side on 
which we ascended it, by a steep road, we found 
to be still composed of lime-stone strata; while 
fte more rapid side on which we descended into a 
much lower valley, wherein stands Grundy (the first 
town belonging to the mines,) consists of strata of 
khistus^ strongly inclined, and in some places nearly 
TerdcaL In the ivth. Vol. of my Lettres sur VHis- 
i toire Ala Terre et de VHoinme^ I have described 
the Ostkamp, which is a calcareous eminence belong- 
ing to tbis chain, and rising on the schistu 

li ' 172. From this deep valley, we crossed another 
ridge of mountains, to which we had a long ascent 

f 00 a slope composed entirely of rubbish. At the 
top of this slope, we found the schistose strata very 
touch inclined, their direction- being the same a^ 
in the chain to which the Ostkamp belongs; but at 
some distance from the point where we crossed this 
new chain, rises the JVinterbergy another eminence 
composed of strata of lime'Stone on schistus. 

173. Before we arrived at Clausthal^ we crossed 
several other ridges of mountains^ and consequently 
several *vallies : all the strata are here broken and 
overturned ; and th6y have changed their situation 
in so many different ways, that to describe them 
would be difficult as well as tedious. , Some years 
Wore, Baron Von Reden having been in Engiandj 
I had had the pleasure of accompanying him into 
Shropshire^ whence he had proceeded to Anglesea, iii 

order 
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r to observe the "ceins o 
very similar to those of liamelsberg belonging ta 
the Harlz, as described in my first travels: now aa 
we were considering the chains of mountains whicb 
we were at present crossing, where, in spots ver^ 
near each otiier the strata of lime-stone are found 
at the same level as those of schistus, the Baroa 
told me that he had observed the same circumstance 
in passing over from Jp'ales to the Isle of Anglesea, 
which is divided from the land by the strait of Mena\, 
a narrow channel that may be considered as notbing 
more 'than a valley. The Welch coast, in thia 
part, consists of lime-stone strata, and their planes. 
rising towards the strait, are there cut off abruptly 
while the island is composed of strata of schistus 
which, inclining towards the strait, apparently 
cross it, and descend beneath those of rmie-stoiie : ba 
onthe side of the island next the open sea, thesckisiost 
strata assume an opposite inclination. The larg( 
veins of copper incline inwards, and their section baj 
been found at the surface. Thus (as I have shewn 
in my travels to be likewise the case on other coasts 
of Great Britain) the catastrophes of the strata, oi 
which so many effects appear in the inland parts of 
the continents, have been also extended to iheic 
confines towards the sea, wliere they have produced 
islands separated from the coast by straits, in the 
same manner as, on the continents themselves, 
ridges of eminences are separated by vallies; and 
the sides of these straits are often as different from 
ea ch other as tliose of some vallies. 

Jug. 
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Aug. l%thf and \9th. I spent these two ddys at 
Clausthal; and in our walks, Baron Von Reden led 
me to spots where the false vdnSy or cress courses 
as they are called in Cormvally appear externally 
in the abrupt sides of the hills. These are very 
important monuments iu the history of our con- 
tinenU, because they indicate very distinct epochs 
in tbe catastrophes of the strata. It is evident that 
^catastrophes which occasioned the formation of 
Am false *oeinSj containing in their gangue scarcely 
ffly metallic particles, must have been very much 
jposterior to those that produced thejissures wherein 
are the true or metalliferous veins; since the latter, 
at the time when they were intersected by the for- 
mer, were already filled with thieir gangue^ which, 
as I shall have occasion to shew, was formed but 
slowly. These last catastrophes must have been 
the most considerable ; for in • them the true veins 
were broken, and subjected to the great angular 
wmements, in consequence of which they now pre- 
sent their sections on the sides of the valliesy pro- 
duced at the same period by the subsidence of 
masses containing parts of these veins; a circum- 
stance whereof I have given examples in England^ 
as I shall presently do in the Hartz. In the section 
of a false vein shewn me by the Baron, I saw 
another instance of the great dislocations which 
then took place; the abrupt side wherein this sec* 
tion appears, must have been the result of a still 
later catastrophe ; the false vein, when thus cut oif, 
having been also filled with its gangue. Though 

this 
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this false ^ein is ofily about half a: foot in breadtb, 
its sides are entirely different from each other, on^ 
of them consisting of schistus much foliated, and 
the other of grey xoacke; hence it is evident that, 
when \)i\\s fracture was made, the mass on one side 
sunk much lower than that on the other. The 
course of all the false Xfeim is known in the Hartz^ 
as that of the cross courses is in Conmall ; but the 
phenomena differ in the different countries of mines. 
Most of the cross courses in Cornwall are much 
wider than the false veins in the Hartz : there is 
however this analogy between them; that, in both 
countries, there is sometimes a difference in the 
abundance or the nature of the metalliferous parts 
in the true 'veins, on the opposite sides of the false: 
ones which intersect them. 

Aug. 20th. There is, in the Hartz, a district 
Amines called St. Andreasberg, where, in my for-^ 
mer travels, I had seen only veins of hcematites 
iron ; but in the same district there are also some 
veins of lead, which are very rich in silver; arid on 
my expressing to Baron Von Reden a wish to ob- 
serve them, he told me that we might take these 
mines in our road towards the mountains €>t 
Hesse. 

' 174. We set out in the morning from Claustkal 
on horseback, and went first towards Oder Teick, 
m the way to the Blocksberg, or Great Brocken^ 
which is the highest summit of the Hartz, and 
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consists of granite. We passed through a grcsil 

forest of firs on the continuation of the mountain 

of Ckusthalf where the whole superficial soil is 

entirely extraneous to the strata of the mountain^ 

which, froin the mines within, are known to consist 

of schistus and grei/ wacke, and to be strongly in- . 

cUoed ; but the superficial soil is of loa9)2, (called 

lim'm this part of the country,) that is to say, clay 

mixed with $and, commonly of a yellowish colour- 

Oothis road we found some blocks of granite; but 

wico, after having crossed the first valley of anyK 

ooosiderable breadth, we ascended the Bruchbertr^ 
' ... ^ 

we found on a soil of ti;hite sanely some of those 

hhch of a very different kind, which, in my firsi 

journey hither in 1778, I had cdXXeA grh, mistake 

Wg them for concretions formed in this sajid. It 

was of this error that, as I said § 164, I had now 

^pme sensible, perceiving these blocks to consistt 

^lly of granulated quartz: as we ascended thq 

fountain, we found their quantity increase, inson 

^Uch that, on the summit, they were actually heapecl 

^^e on another; yet the mountain itself is com-j 

Posed, like the former, of schistus and grey wacke^ 

^^d the neighbouring eminences are oi granite. How? 

^^riking a symptom of a catastrophe which must 

tl^ive affected all the inferior strata! The summit 

^f the Bruchberg. is covered with peat^ as are also 

iGie two Brackens, and their intervals. 

175. As we descended the Bruchberg^ we ob- 
iserved a (liminutioa in the qiiantity of the blacks. 

of 




oi granulated qtiarlz: here and there we saw sec- 
tions of a schislus harder than that in the neighbour- 
hood of Clausthal ; and when we came to the bed 
of a brook which flows between this ridge of emin- 
ences and the next, the blocks almost entirely dis- 
appeared : but when we had proceeded a little way 
up the latter ridge, we again met with the samp 
blocks. Having crossed these eminences, and 
passed over another brook, we ascended a higher 
ridge, where the strata, still of the same' hard 
echistiis, are nearly verticle. We now found a great 
change in the blocks, which here were oi granite, and 
which lay on the summit in such abundance as to 
form a kind of pavement. This summit is of great 
extent, and is likewise covered Vith peat. 

176. We were now approaching the gramtic 
mountains, the highest of which is the Biocksberg ; 
and hence therefore the geologists, who suppose that 
blocks of granite have migrated on the surface, 
might imagine those just mentioned to have pro- 
ceeded. I will not oppose to this idea that between 
the Biocksberg and the Bruchberg there is a valley, 
because, in the Huttooian theory, vallies are sup- 
posed to have been excavated subsequently to the 
migration of the blocks. But the latter mountain, 
which is itself very high, is at such a distance from 
the former, that a continuous surface could not here 
have had sufficient declivity to enable the strongest 
current to carry such masses along with it; and 
how could any stream have flowed from the top 

of 
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of the Bhchsberg, a pyramidal mountain, and the 
highest in all the country lying on this side of the 
Giants mountains in Silesia ? Besides, whence could 
have proceeded so great a quantity of blocks of 
granulated quartz, of which there are no exterior 
itraia ? 

177. Oder-Teich, the place whither we now pro- 
ceeded, lalfes its name from a large dike {teich in 
GeiiDan) constructed across the upper partof a valley, 
Jbfihe purpose of making a reservoir for the water 
ofa small stream called the Odtr, which is thence 
Jed by a canal along the foot of the mountains to 
St. Andrea^hergt wliere it sets in motion the pumps 
and other machinery of the mines. The schisli 
probably do not extend to Oder-Teich, or at least 
they terminate not far beyond it, as it lies in a 
direction towards the two Brockcns, and the other 
granitic eminences. In our way to Oder-Teich, we 
found the ground all covered with a sand consisting of 
(Jecomposed granite ; a higher eminence, which we 
passed beyond that place, is oi granite, and on its 
Summit is a lofty cone entirely formed of granitic 
^^ks. The whole space between this eminence 
J *-Hd the Blocksberg is likewise occupied by accumu- 
l^^tions of these blocks. 



178. Two ridges of mountains, which are sepa- 
"ated by the valley on one side of Oder-Teich, and 
t \oth present towards it abrupt sides, approach so 
r *ear to each other at their foot, that they leave only 

spate 



tpAC!b fbr the shelving bed of the little StreA^ 
iwhich falU • ia repeated cascades among blocks of 
granite. It is on the slope of the mountain on the 
light, called the Rehberg, that a road has beea 
flaade, in a southerly direction, to St. Andreasberg-^ 
This road is singularly smooth, being composed of 
granitic sand, which binds and hardens so well, that 
the rains cannot produce any furrows in it; and it 
is cut through a tir-wood on so rapid a slope, that 
it is not easy to imagine how the wood-cutters' are 
able to fell and remove the trees. The water, 
ivhich is led from Oder-Teich to St. Andreasberg 
Fith a very regular slope, is carried along the side 
^f this road next to the mountain. Within a certain 
$pace, the decomposition of the granite may be here 
irery plainly observed; for some way, among th^ 
tieaps of blocks, and afterwards in the mass of th^ 
mountain itself; but the graiute through which the 
road has beea cut lower down suffers no decompo — 
sitioHy and some very remarkable changes appear" 
in it in -this respect; that I may not however en— 
Wge too much on tlie subject, I shall at first speak: 
only of the granitic sand, certainly the producit o 
decomposition, w^hich I have found in great abun — 
dance on some parts of all the granitic mountains- 
that I have visited, as well the Alps, as some 
other mountains in Germanij^ which I shall describe 
i^ereafter. 

- 1 79. In rny travels in Cornxvall, I have said 4 

gi^eat deal respecting a coarse sand which i$ called 

1 groxcaH' 
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me2u»i in that county, and is in appearance similar' 
to this ; but there are between the two the following 
.very characteristic differences. In the mountains 
whereof I am now speaking, the decomposition of the 
granite which produces this sand is seen still to 
coDtinue ; and Baron Von Reden considered it as 
the causjB of the rounding of the blocks, because 
jngles are more exposed than plane surfaces to tlie 
actioos of the air: in the sequel of these travels 
jwll be found some direct proofs of this operation. 
ibtalliferous particles are not contained in any- 
perceptible quantity, either in the granite of these 
mountains, or in the coarse sand Avbich proceeds 
from it ; for it is evident that, in this respect, there 
jpan be no difference between the granite itself, and 
the sand seen to be immediately formed from it. 
The case is very different in Cornwall with regard 
lo the grawanj though, from its appearance, that 
substance has been likewise taken for a product of 
^^composition. But, in the first place, the growan, 
^^ niany parts of the country, contains grains of a 
■very rich tin ore^ in sufficient abundance to render 
^^ Worth while to separate them by washing: now 
'^^Oe of these grains are found in the existing 
Si'anite y neither do they proceed from veins; for 
tile gangue of the veins of tin in Cornwall is 
'^ery different from the groxcan^ as its ore is also 
trom the tin grains contained in that substance; it 
\i even very easy to distinguish them from each otiier, 
•when they have- been thrown together by some .cata^ 
tr<)pbe of i^QMrat4i i as, in on^particular aipot I have 
3 ^ shewn 
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shewn to be the case. I have also described a hill, 
whereof the mass consists of grmvan laid in indu- 
rated strata, which have undergone the same frac- 
tures and angular movements as the other strata: 
in this hill, all the strata of growan are full of 
grains of tin ore, and they are worked as quarries; 
the broken masses being stamped and washed for 
the purpose of extracting these grains. Growan, 
therefore, is, not decoiiiposed granite ; it is a pre- 
cipitation, sui generis, which tooit place in the an- 
cient sea ; and of this a direct proof is met with in 
following the veins or loads ; for the strata of 
growan are found to alternate with those of sckistus 
or grej/ wacke, which are both, m Cornwall, known 
by the name of kellas. Such are the striking differ- 
ences between the Cornish growan, and the granitic 
sand produced by decomposition in the mountains of 
which I am now speaking. I return to the descrip- 
tion of what we observed along the road cut on the 
slope of the Rehbcrg. 



\ 80. I have mentioned that we came to one part 
of this road where the granite, in which it was cut^ 
suffered no decomposition ; but this granite was so 
much fractured, that it was impossible, as we passed 
along, to distinguish the fissures fi-oni the lijies of 
separation of the strata. About half a league farther 
on, as we constantly observed the side cut down 
to make the road, we perceived a qitartzeous stone, 
the strata of which were very distinct; but we 
could not see at what point they met those of the 
4 granite^ 
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ftec^ssary th perforate a prcjecfeing part of I 
mountaiti, wbere, within a fipace of 80 yar(to, 
Ihipg had been found but hloch of granite 
bedded in rubt)ish; beyond which the schistas] 
been rettc4ied. At 5 o'clock vfe arrived at St. a 
tireasberg, and Immediately entered the mines;, 
teefoi^ I proceed to our ow^ observations in th 
r shall relate what I learnt respectipg their hisl 
from Baron Von Reden, and the other officers i 
accompanied us. 

182. A vein rich in kad and 9ih)er has 1 
worked here a very long time, and has been folia 
to: the depth of i;$00 feet ^y means of a drafi 
^tlery, or adit^ caHed the Sieber^stelnj bjsc 
It43^ns into a valley in which flow^ the smalls : 
'Sieb]*r. In ancitot times, when the principal ^ 
)|ad not been followed so low, and were stilt ^ 
prodiictivo, no attention was paid to the djisomw 
tnade in opening this adit; while, as it was qbs9, 
in 'a direction across that of the- veins cSi 
mountain, it intersected many which are mentki 
ill ancient registers, as having been worked forwi 
tlihe, and then abstndoned, because they affonJM 
profit b\ti Jktlc exceeding the expense. But wh 
a vast inc-rease 6f e?tpense was incurred by foUo 
itt|g the principal ^ems to a greater depth, a circu 
6t%tic€ common to all the ancient mines, there w 
P^b ofegects to Which it became absolutely essei)! 
to^ttertdi; firs^, tte construction of the macbii 
" Hdhpk^if^ within the mines, together with tlie laboi 
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ind secondly, the extraction of the or^ from tbo 
Hm^sq that 83 little as possible of it might be lost^ 
iPIg^ with the subsequent operations of the 
; and to both these points Baron Von 
had applied himself with continual care and 
on. The working of the veins which had 
J^bandoned on the course of the Sieber-stoln 
^ ito resum!|d and was found profitable. 

• 181 It was principally on account of one of 
^Aian$ that the Baron had brought me to St. 
tbergj as he wished to shew me in it a re- 
ible phenomenon; this vein bears a very singular 
of which the; origin is unknown, that of Die 
imhr Moses; (the five books of Moses.) 
f descended at 5 o'clock, by the shaft of tha 
\felicitasy dawn to the Sieber-sioln^ 450 feet 
>w the entrance, and we continued in the minQ 
iWf past 8 ; however I shall describe in it only 
pajticttlar phenomenon to which I have just 
In following this vei/i, a cavity had beea 
lined with the most beautiful crystals of spar; 
upfortunately it bad been discovered only by 
^Jhi piiiners and inferior officers, who seeino; that 
llnie profit might be made by detaching these 
ifco^s, and selling them to the curious, they pro* 
Nnded without aither method or precaution, and 
hiia destroyed this little treasure for cabinets. Th^ 
Bvity was 2 or 3 feet in breadth, 5 or 6 in height^ 
9d 10 or IS, as at first appeared, io' depth ; having 

id^ped it3^^ entnace by meaoa of guapQwder, tht 

o 2 smoke 
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Smoke of which spread into the cavity, theytlM! 
entered with lamps to detach the crystals, trampliHj 
under foot such as covered the bottom ; and befio^ 
they had collected many of them, the inside of fli 
cavity was become as black as that of a chimbey. -^ 

1 84. Baron Von Reden was not informed qPto 
proceeding, until after the mischief 4ad been A^- 
at least with respect to the large cavity, which UK 
first presented itself to view; but, on coming 
himself, he perceived a fissure at the bottom ; 'j 
suspecting that there might be another cavity 
yond it, he staid to overlook the workmen wH| 
they blew^ up from a distance the sides of the - 
Ward cavity; after which he caused them to 
the fissure with pickaxes, hammers, and w< 
and thus was actually opened an entrance into 
inner cavity, lined, like the first with crystalA*' 
spar: this entrance he ordered to be closed wi 
door, entrusting the key to one of his officers, 
was never to sufter any of the druses to be removeJl 
but under his own inspection. They Mere stillei^ 
ployed in widening the fissure, at the time when! 
had arrived at Clatisthal with the Baron, who M 
immediately sent. orders to hasten tlie work; 4. 
that, on the day of our visit to the mine, we conMi 
very well see with a single lamp, the whole interiflf 
part of this cavity which had been last discovered. 

185. Every thing was prepared when we arrived 
herp, the a|[)erture having been sufficiently widened 

• 3 fe 
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the introduction of the upper part of the body, 

a lamp in one hand : in this manner we beheld 
grotto^ several feet in dimension every way, its 
which were of irregular forms, being entirely 
itofered with crystals of transparent spar, of a beauty 
kdt to be fully conceived but at the first moment, 
licause the smoke even of a single lamp at the 
taiAiiiiGe, being diffused through the ^hole space 
\iy ifae motion of the air, deprived the crystals of 
t|m brilliancy wherever it reached them ; nor could 
j|||l^ Ae elegance of these crystals be seen but while 

remained in their original situation. They 
curiously interwoven with each other, and 

of all sizes, from that of the little finger, to 
of a needle more minute than is ever used for 

ig. The smaller crystals were easily seen . to 
I'bexagonal ; their sides were perceptibly equal, 

they terminated in a plane at right angles 
Iritb the prism. The larger, while increasing in 
|rk, had here and there united togetlier, either in 
liters, or across each other; these, at first view, 
Mlqp^ared to have only three sides; but, on looking 
kt them more nearly, I saw that their angles M^ere 
lattened to a plane surface,' so that they likewise 
*cre hexagons ; they terminated in a truncated tri- 
IDgular pyraniiid. The light of the lamp being re- 
Hected by all the facets of which the lustre had not 
Jfct been obscured, the brilliancy of the scene was 
almost dazzling; but it is impossible that the grotto 
should have long continued in this state. The 
SaroD caused _ some of the druses to be detached 

with 
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with great eautioti ; but a^> for thin pui^Hfte, it f|| 
necessary tD us^e the chizel and the haifiiA#r/ilN 
blowi^ of the latter occasioned the fall of tmanym 
the small crystals, before a piec6 could be separttm 
from the mass : these pieced would hotr ev6r luM 
/ been most beautiful specimens for a cabinet^ oolif 
they have been immediately placed there ; but IM - 
not believe they could possibly have b^en canM ' 
very far without losing a great deal of their bM(M||( . 
even though the utmost care were taken fa Ij^j 
them securely on the bottom of a box, wb^re 
was nothing to press upon the crystals. 

186. Near the bottom of thid innernK^t ck\ 
there were many small apertures, which indioil 
other cavities behind it : on both sides of the OUI 
most appeared the section of this part of the v^i 
it was a very thick mass of spar containing 
extraneous bodies ; and across its thickness tbM^ 
were strife terminating at the surface in pyramidal 
crystals, as is seen in the crust of those salts wbieb 
are formed in vessels by evaporation, whert: it k 
broken sideways. 

1 87. From all these characters, it is placed be- 
yond a doubt that the veinSy formed in lhe^sJmfi6^ 
of the strata^ must have received their gangut^ 
M'hile under the primordial liquid^ by successive. 
precipitations^ long continued, against their side^ 
When the formation of the metalliferotis gatigti^ 
was at an end, wherever it had not accumulated suffice 

entlj 
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^Intiy Ofji the sides to meet in the ipiddle^ the different 
irystaUine particles, fuartZf and the various species 

mB^ipUTt were deposited on both these sides^ ea^h 

Ifcrtpidg its own pecuHar prisms at the surface; these 

ke what are known by the name of druses; an4 

fjbfey mud; have been produced before our continently 

irere abandoned by the sea ; for since that epoch, 

&e "Oms have undergone no essential changes : that 

tbey faid eveli dcqyirtld the >%'hple of their principal 

r g^'V^ ^ ^ much earlier' p^iod.^^ears by tlio 
JirMwres and angular motions which tliey under- 
went in the catastrophes whence .the false veins ret 
suited. I shall not at present enlarge farther on 
Hsis subject, because I sh^l have occasmn to re-^ 
^iiime it in a journey to the mines pf Freyberg in 
Saop&ni/^ where I had tiie sanie advantage as hero, 
4f bebig under the auspices of one of the directors | 
tkfe celebrated M. W£RN£r having there been my 
conductor. 

Aug.QUt. I set out from 5^ Andreasberg for 
GSttingeny and traveled the first part of the road 
•d horseback, with the Baron, as I had done the 
preeedibg day. We descended to the lower part 
; of the town, and lentered the vallpy in which the 
•mdl river Siebe^^ formed by the springs of the 
Wrouttding combes^ begins its course. When we 
i|H)t*oached the space occupied by this stream during 
iti inundations, we found it covered witli bhcks of 
granite, of the above quartzeous stonCy and of 
granulated qua?^t:^ as well as with other sumllet- 

masses; 
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masses; all of Hhich here appear, only becaus.- 
the river has washed away the sand wherein tlid 
were imbedded ; for it has little rapidity, and th< 
same stones are contained in the slopes of th^ 
mountains. Having crossed a hraiich of one » 
these mountains, we came aj^ain be^Mnd it to th< 
little river, which flows round it. Here a carriage 
was wMting for me; because the Earnn was obliged 
to return for the present to Ctausthal, whence he 
■was afterwards to meet me at G'otti7!ge7i, thai we 
might set out together on our projected excursion, 
to the mountains of Hesse. 

188. The Sieber, in the part where I had thus 
returned to it, was flowing in a valley of con- 
siderable breadth, along which I proceeded above 
two hours. The soil of this valley is covered with 
the same kinds of stones' as the mountains on iu 
borders ; and the grassy slopes of the latter are 
composed entirely of rubbish. Here aiid there I 
saw projecting rocks ; some of wachc, which were so 
much fractured that it was impossible to perceive 
their strata; and others of schist us, where the 
strata, very distinct, inclined into the interior part 
of the mountain, their direction being oblique, com- 
paratively with that of the Talky; and evident 
marks of the catastrophes whence the valley re- 
sulted by subsidence appear in the ridges of liills 
which border it, and of which the summits are pyra- 
mids of the same strata, 

150. Neai- 
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189. Near Hertzbergj the Sieber enters an inter*' 
section of the eminences on its right bank, opposite 
to which opens a plain, surrounded with mountains, 
aod as far as I could judge, about 2 leagues in dia-. 
ideter. On the bottom of this plain are scattered the 
same stones as I had seen in the valley above : earth, 
winch is now covered with grass, has been spread 
over its surface by the rain-waters that fall in it, and 
by tiiose that descend from the bordering mountains; 
aojl these waters, finding issues through many inter- 
sections in the mountain near Hertzbergj all proceed 
tD discharge themselves into the Sieber. My road 
out of this plain lay across an eminence to Giebolde^ 

\ hausen^ at which place I staid an hour and a half to 

\ rest the horses. 

; 190. I set out again at 2 o'clock ; and as all the 

. remainder of my road to Gottingen was up and down' 

hill, I went the greater part of the way on foot. The 

nature of the country had now entirely changed; it 

was covered with a loamy soil of such thickness, that 

I at first I could only here and there perceive the ^stony 

I ^ratUj which consisted of sand-stone^ and were very 

i thin at the surface ; but coming to a vale, and as- 

. cending it some way on the planes of the strata^ I 

there saw beneath the former, in an abrupt Section, 

some very regular thick strata^ which were worked 

in quarries for building stone. Having crossed this 

vale, I found on the opposite ridge strata of Ume- 

^one, rising to the same level as those of the sand^ 

f^one, from beneath which they issued. I crossed 

several 
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several succefraive ridges of eminences composed d 
ttede lime'StOfie strata, ascending in every ridge to^ 
wards the same point, and abruptly cut off' on the 
opposite side ; thuis manifestly shewing the longittt* 
dinal fractures and angular motions of the divided 
masses, by which the gttata of sand-itofie, certainly 
formed upon tbaie of time-stone^ (as is seen to biS lb§ 
c^ wherever theaie two classes of strata have iM 
he^ separated during their catastrophes^) have bMi 
caused to slide dowsiwards. The uppermost strifi 
ctf these deilcareous hills are as thin as those of tte 
sand'Sf&he ; they are/ however, abundantly scattered 
with blocks bi the same hard lime-stme of which I 
bad 6bi9€rved such quantities in the valley of E^ 
beck. 

19I. The last eminence which I ascended, and at 
the fbdt of which lies Gottingetiy is the Heinb^tj^^ 
described in the ivth Vol. of my first Travels, p. A45j 
this eminence likewise consists of strata of timt-stifkj 
inclitied the sditte way with the preceding ; from ^ 
snmiAit it is sttw to belong to a ridge on the right df 
the ecrtirse of the Leine^ boi-dering the valley whiob 
extends from Gtfttihgen to Hanover. From ray d(K 
scriptlbrii of the exter ibr side^ of the chain ort the li^ 
posits bahk of that river, as I had approached it frvrtii 
Maitehhecft, and of the coutifry behind this ridge t^ 
the right bank, through wbith I had now passed iti 
my Way from H^ttzbergf and concerning which I 
shall add faftbef particulars in another jounieyj it 
may deariy bfe judged that, thrGuglK>ut cl tery exWft- 

siv^ 
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•^ Ang, Q6th. We set out for MUnde/i at 9 in th 
jQiprqing ; but it was 4 in the evening before wear 
rived there, having staid a long time on the hill inoi 
mediately above Gdttingenj on account of a remark 
able -phenomenon, which I had already described i 
the ivth Vol. of my first travels, but which I wishes 
At present to observe again more particularly, wdtb i 
reference to the basalts on Mount Meisner. 

192. On the top of this hill is one of the pheno 
mena, of which, in those travels, I gave several ex 
ampleson a larger scale, calling them volcanic crowns 
they consist of hills forming a kind of scalloped boi 
der around a low space resembling a basiny greater o 
less in size. On viewing a spot of this kind, it i 
impossible to doubt of the formation of tlie bashiy b 
the sinking of a volcanic cone^ attended by the rug 
ture of the lower parts of the great lavas, which, ha\ 
ing flowed from its summit, had rested on the suj 
Tounding ^^r^^^, where they were afterwards covere 
in part with other strata; these broken lavas no 
presenting towards the basin their abrupt sides. I 
the above work, I illustrated my description of thes 
volcanic crownSy by comparing them to the stumps ^ 
large trees, cut down above the point from whic 
their main roots branch off, and hollowed out by ii: 
ternal decay : within the hollow are seen sections € 
these roots ; and the latter, rising in relief above th 
soil to a certain distance all around, may be trace 
still farther under the grass with which they are cc 

verec 



I * 193. a. in the place alreacJy oUed m my first^mT 
' Tels, I have described tbe nature of the lavas of the 
( vofcanic crown of Dninsj'dd, which we uoiv again 
' exaitiined. That these are lavas is beyond a dotabt; 
' fi)r this cromi, as well in the form of the inteFJor 
part (rttiie btmn, as in that of tiie branches diverge 
' thg from it, is similar to those which I visited in 
flesse, and along the Rhine, in the Electorate of 
' Tre'ses, and must evidently be ascribed to tlie sam? 
cause; now in the latter crowns are foimd poroiit 
kesas, 4cor){e, volcamc mhts mixed «ith sliorls, as in 
existing volcanoes, and pumnike stones, near taVM 
• which are separated into basaltic prisms, as well a» 
into balls. At Dramfeld, the lavai^are basaltic, bu* 
ef a singular kind ; most of the pieces, when sepa- 
rated, are in the form of poli/edrical wedges ; but ia 
tfee lava itself, these wedges are seen to be arrarvged 
*ound a central splmik-sliaped basalt, which is algQ 
I JgUyedrical. 

■ 194. Our observation was first directed to all th« 
above circumstances at DransfeUl ; and we atter- 
#ards went to the quarries on one side of the TiranS' 
terg, whence the basalts were taken, and where \ 
Hemarked a singular phenomenon wliich I had not 
Bappeiied to perceive in my former visit to this spot, 
■ |wobably because the lava hail not then been opened 
te 80 great a depth. It ivas on the slope, as we weW 
ascending to the quarry, that we first obsevved coff 
tain blackish balls, like bullets, some of which were 
as large as my fist, but others were smaller. Sur- 
prized 
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priied f(ttiiU «ppieiiranee, we looked among the heaps 
(tf Ibe ton/^^ lately detached, adcI Ibuod there inore 
of these hoik ; afterwards, removiog the basalts^ we 
fAvi balls fall out of several that happened to break; 
wlieceupQQ, taking up $OQ3e of the polyetbical 'wedges^ 
and striking them with a hammer, we detached the 
CMgks of those which we succeeded in splittiog, and 
fettod within a concavity containing a baU. The 
mg^kr parti thus separated were greyish and hrittie; 
^ die balls were of a darker colour, and very hard. 

\95. AfJfcer these observations at Dra^isfddj we 

took the road to Mwideii, a town situated near the 

m^qence of tlie Fulda and the IVerra^ which, when 

aofled, fiarnn the JVeser. In this road all the *saUie^ 

bicomiiig gradually lower, appear very evidently to 

biie resulted. from subsidence^ mone and more consi* 

denote proportionally to their vicin^y to that which 

(MTsoduced the valley wherein the Wtse9^ flows ; those 

Mihiidsncea having been accompanied with angular 

9uAms of the masse& divided by longitudinal frach 

tevi. Here again the hills composed of lune-stow 

are succeeded by others consisting of sand-stone^ 

iviMeh are at a lower level, although the strata of tiie 

itMer were certainly deposited 6n tboee of the former. 

Ifere and (here, both these kinds ofhilis presented 

^^NHipt ftides, where we saw sectiotis of their strata ; 

*nd we every where found blocks of granulated fuari^ 

^^ the surface. As we approached Munden^ we saw 

^ amall stream, formed on these hilh, flow down to 

'^^^S^sitti^. through a #ep inteffsectioa of the rocks 

bordering 
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fcordering that river, Tvhicli, from the heights, 16 S' 
itself to arrive hither through another intersection, 
similar to the foruiur, hut more considerable. 



196. On our arrival at Alundcn, the Grand Bailiff" 
I IV0N Harmstein was so good as to receive u» at 
I iis house : we had a threat deal of conversation witli 
I iim i-cspecting the objects of our present journey, 
pamely, the beds of vegetables in the mountain near 
[ Jilundeji, and iu the Memier ; and he told us that ia 
I the former, which is called CalteiibUl, his father had 
i 4jaused to be worked a bed of this nature, consistiog 
a combustible vegetable substance called Sartur- 
• irandt, or bronm coal ; with the view of making a/iwi 
pn the spot, as is the case on the Me'tsner, from strata 
[ !oi aluminous earth, which arc also found here. M. 
, Von Harnstein added, that he had himself aban- 
doned this work, because he obtained a greater profit 
fcy employing in potteries somG strata of •ichite clay, 
which are in the same mountain ; but that all theso 
..various strata might still be easily observed with m 
; guide who had worked on the spot in his father's time, 
^ ^nd to whom he would send notice to attend us. It 
was therefore determined that we should go the neat 
morning to the Cattejibiil, and proceed in the after- 
t noon to Oros Almerode, in the valley commanded by 
I Jhe Meisncr, which we might then ascend the foltow* 



. Aug. 27/A, We set out from Alilnden at 8 in the 
Laiorning; and the Chief Ranger Al. Gerwann was 
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80 good as to accompany us the first part of the way, 
in order to recommend us to the man whom M. Von 
Harnstein had proposed as our guide. 

197. At the beginning of the ascent, we saw, on 
Ibe slope of the mountain on the right, a quarry out 
' of which M. Germann informed us that mill-stones 
weretaken. We went up to this quarry, though not 
viflwiit great difficulty, and we found a projecting 
rodofavery hard white sand-stone, almost a species 
ot granulated qufirtz^ with strata descending very 
-npkily into the interior part of the mountain, which 
• ?ery high, and is of considerable extent behind, 
where it is covered with woods and meadows : its 

IS ' 

ffco^ on tihe side next J/t/Wew, is cultivated in gar- 
[Ajds; so that, were it not for the abrupt part in 
*6ich the quarry has been opened, tlie interior state 
rf this mountain would, be entirely unknown ; for, 
^en on the same side, its slope above the quarry is 
covered by rubbish overspread with vegetation. 
However, from the open section of the strata de- 
scending inwards, and from all which is observed in 
he neighbourhood j may be seen very clearly what 
to happened oh this part of the bottom of the an- 
-lent sea. A great subsidence has taken place be- 
ween this mountain and another parallel ridge called 
lie Cleberg^ the interval thus produced being a 
'owfte, which rises up to the top of the mountains, 
ind is very deep in the lower part. The name of 
"^Tifft (or drove) is here given to conibes of this kind, 
(because the cattle are driven up them to the com- 
VOL. I. P , mons 
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mons on the mountains. We ascended to a cert 
height by this combe^ which it is impossible to com 
to any use, because it is too much covered f 
blocks of dijand'Stone still harder than that of 
quarry, and overspread with lichens. Hence 
went ou the Cltbcrg^ which rises and extends it 
oveif a part of the mountain wherein the eombe ter 
nates ; this part is called Stehibergj (the stone^mt 
tain ;) its soil is of sandy covered with peat of li 
depth; and it is strewn all over with blocks of 
same stone. 

198. Beyond the top of the combe^ two eminen 
rise on tlie ridge of mountains, in the lower par 
which are the quarries of mill- stones. It is 
higher part of the mountain that bears the name 
Cattcnbill; and on reaching it, we saw, though m 
disfigured by time, all the phenomena which fa 
been described by M. Hollman, as y^'^W here, as 
many other places where surturbrandt is taken u| 
the same manner. On this part of the mount 
excavations have been made to arrive at the ba 
the substance, which is l&elieved to extend over 
whole summit: a thick bed of sand^ covered i 
peat and with heath, is first cut through ; below 
are found strata, of white clay ; and the latter 
immediately on the surturbrandt ^ which, as. 
guide informed us, is between 30 and 40 feel 
thickness. The sides of the excavations when© 
had been taken having been washed down by 
fains, nothing was to be seen in them except sai 



hit tiie gi^dfe, nbo had brought a spade, d^ging at 

Ae bottom of the slope, laid open the sectioa of the 

kaiurbrmub, and from him we obtained imcHmatioii 

fapectiog what lay at too great a defi^tb to allow u^ 

t) ^ee it The surhtrbrandt^ in the uf^r part 

JUdi we ttw^ was a blackish conibnstibie earth, re- 

' ifeaiiyiiDg pidverized peat: bot lower down, it has 

ItkKt sofiditj; and at the bottom is found much 

I fMBi( of a dark cokxir, and in yarious states the 

|Mcst part of it being yet ligneous ; bat other 

fhtes, in whidi however the fibres are still discemi* 

are become so friable as to be easily broken in 

hairi. We found some scattered fragments that 

been exposed to tiie air ever since the work in 

spot had been abandoned ; they had separated 

tamime, whidi, however, were still held together 

% fibres, and retained some flexibility ; but it was 

IM diflicalt to break them. Our guide lighted a fire 

titti some dry sticks collected from the neighbouring 

bodKSy ^md when it was friUy kindled, he threw into 

I Ae finsmoents of thb wood, which we had found 

bittoned on the hill ; these burnt as readilv as tha 

Ricks; and when be had thus made a large fire, he 

Aig to a greater depth in the stratuniy and took out 

f" tf it pieces of the buried wood, which presently 
Imnit also; at last he laid on the fire a heap of the 
idackbh earth; a longer time elapsed betbre tlus 
^(Hdd kindle, because it was damp ; but when it be- 
pn to bum, it emitted a smell familkr to all who 
have lived in the countries where peat is used, for 



212 

*tbis -substance is tCBWy peat ; and the whole heap was 
soon consumed. 

. . 199, This bed of surturbrandt must therefore 
have been, a peat moor, but not one of those whicfii 
have been formed on the continent since it has ex- 
isted ; for at this height above all the circumjacent 
country, no cause can have spread over the peatSQ 
great a thickness of white argillaceous strata^ tto 
latter being themselves also covered with the hea^ 
$and^ over which are scattered the same stones \la£ 
^re found on the Steinberg. Gn this subject, therei" 
fore, I shall here state my own opinion, because, \^ 
(he sequel, it will be found to receive support from 
the other circumstances elsewhere accompanying tha 
same phenomenon. I believe these beds oifoM 
peat to have the same origin as beds of C(?a/, botli 
having been peat-niosses on islands produced in the 
ancient sea by tl>e earliest of the catastrophes so fm- 
quent on its bottom ; which islands afterwards sink' 
ing, in. consequence of other catastrophes, passed, 
but at diiferent periods, beneath its waters. During 
a long time, theJ.iquid of the sea possessed ingredi- 
ents proper for mineralizing the peat under the foroi 
oi coal, on the beds, of which substance m^i^y stony 
strata, of different kinds, were subsequently forayeiii 
but its vegetable origin is always manifestly shewB 
by the plants of various species found in the stofQ 
strata that immediately cover it. The peat-mossd 
formed on^islmds wliich sunk at a later period, when 
|he liquid no loilger possessed this mineralizing fa- 
culty, 
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culty, were covered likewise ^\ ith strata of a differ- 
ent nature; but in these, the pea/, and the wood be- 
neath % are found with little alteration. 

200. I have mentioned two eminences which rise 
00 the mountain of Cattenbill; as these eminences 
fwere both covered with wooii, I judged them to bo 
of a nature different from the rest of the summit, 
lAerc nothing -grew but heath. We M^nt first to- 
w»dsthe smallest, which rose only 30 feet above the 
mt of the soil ; and at its foot we found the §amc 
knits as on the Dransberg, with the same polyedri* 
flrf wedges, and balls which had fallen out of such as 
were broken. The other eminence, at some distance • 
from this, was the highest of the two, and we as- - 
ccnded a steep part of it at the extren^ty nearest to 
the lower soil ; the basalts were here covered with 
moss, and the trees extended up the slope. On gain* 
lag the summit, I found it to resemble those of all 
the. eminences which I had formerly observed in my 
travels in the Sollhigiier-rvaldy (forest of Sollingue^ 
wWe the soil of the woods consisted of loose basalt^ 
covered with moss. These two eminences on the 
CattenbiH extended behind into a forest. 

SOU The interval between these eminences is of a 
similar nature to the rest of the summit of the moun- 
tain; and here principally the ground had been open- 
^ to a very great depth for the purpose of taking 
out either the surtiirbrandt^ or the white clay^ whigh 
covers it under the superficial strata of a-yellowisit 

whitQ 
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whitjS san4* It is of this clay^ mbed with this ^Ofi^jt 
ii) a certain proportion^ that the famous Hessian cru^ 
cible^ lare made, which so well resist the fire. Thf^ 
ground had not been opened in search of the surtuf't. 
hirandt beneath the two eminences ; so that we c< 
npt learn wlj^ther that substance l^y here under 
basaltSy as we afterwards saw to be the case on 
Meisner. M. Von Harn3tein's father had cai 
the surturbvQndt to be worked chiefly for the pi 
pose of making alum of another stratum whi(^i 
found below, and of whiqh the e^th, when bp< 
out on the slope of the mountain, was calcined 
tb€i wood taken out bf the surturbrandt : this 
after eaLcinatipn, w^as fpr some time exposed to 
air ; it was then lixiviated ; and the necessary ip| 
(ijent§ being added to tlie lixivium, the alum 
cry^talU?ed, 

gOg. We returned from thijB excursion at S| oe 
anfi having again accepted" the very obliging hospi- 
tality of M. Vpn Harnstein, we set out at hrf^ 
p^t 4 for Groi Almero^e. The Chief Ranger, M*' 
Germann, sent one of his servants with os 3|8 Bf? 
guide; because it would have been impossible for or 
otherwise to find our road across these mountain^ 
\vhlch are covered with forests: we were early eqqu^ 
to have completed our journey by day-ligh^ if wt- 
bad proceeded like other travellers ; but we stopped 
tpQ often by the way, to make obsjervations, and thi 
brought us into some difficulties. We first rw 
cended %)xe Sidnhergy beyoni^ which we went down 
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JDlo another valley ; and we afterwards successively 
iierossed. several other ridges of mountains, travelling 
^Ibe whole way dirough woods, and examining aJLl the 
^iDob near which we happened to pass: some of these 
listed of sand'StonCy some of Ibne-stone ; and on 
ring the situations of their strata^ we could 
perceive that either the direction or the incli* 
[itfiofi of these had any reference to the exterior form 
loftte ridges; so that both the Baron and myself 
of the opinion, that it was impossible to exa- 
r these mountains attentivdy, without being con- 
that they had become such in consequence of 
catastrophes and dislocations of strata origi- 
ly'horkzontalt 

^s' 803. These observations had taken up so much 
time^ that night overtook us in the woods, a^d the sky 
bring unluckily clouded over, no stars were visible ; 
Ifenis our guid^ lost his way, cuid we came into a space 
bo much covered with blocks^ that we could not ad- 
wuice without great danger both to ourselves and 
km horses. We then proposed to kindle a fire with 
tte assistance of the flint and steel used by our guide 
Id lighting his pipe, and to remain till morning in the 
^t where we then were; but he, feeling that his 
liBputation would suffer if we did not continue our 
^irney, • be^ed us to wait for him a little, and set 
.•Ut to reconnoitre the country : after some time, bo 
l^turned to u& with gre^t joy ; he had ascended an 
KSBKience, on o<ne side of which he had smelt frres of 
ilc dust oi l|ie br^wn coal, usually burnt for the pur- 
pose 
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pose of getting rid of it, on p. hjll near Gros Ai^ 
rede ; and he assured us that he shpuld bte able 
lead us back into the road, if we would follow \m 
on foot, holding up our horses by their bits, and^Q 
vancing very slowly among these inossy lilo{;kss tnn 
ing to his direction, after some time we regained ti 
road, and reached (rm ,-^/y?if /We at IQ p'elpcki 
night. 

.1 

Aug. 28th. We spent soine time this taorninjii 
viewing the mauufa^turea of crucibles, and of^ 
pther utensils of terra qotta, ^yhich are n^adc at 6w 
Almerode of tjie same white cl^y^ mixed with the wi 
found on. many parts of these mountains ; and w 
then set out on foot for the Meisner with a guide lie 
longing to the place. We \y^fe not fortunate inth 
T?ireather, for while lyp were upon the heights, rai 
pame oq, and interrupted our observations ; howeya 
we observed enough to resolve some riddles hithert 
very perplexing to those who had seen on the summ 
of these mountains an imnrjer^se bed oi vegetables ci 
vered w ith basalts^ which, thqugh with reason cons 
dered as lavas^ had yet not consumed them. It m 
chiefly to this object that Dr.'TAUsr, in his letter 1 
Mr. Dela Trobe, had been desirous, to direct dp 
attention; but the view of this mountain alone we 
not sufficient to furnish the explanation of it. 

204. Generally speaking, nq question reapectin 
the form of mountains of any class can be determinec 
unless many mountains of every class have, been e? 

amiijec 
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mined : for this reason, as I had formed for myself 
■ fi very extensive plan of observations, 1 forbore, at the 
time, to publish those which I had made on this moun- 
tain, or even to form any judgment concerning its 
phenomena, contenting myself with observing, and 
. jtakiog notes. It is only by repeated investigations, 
in difierent places, of the same phenomena, and of 
their local circumstances, that the essential charac- 
ters of each can be truly determined, so as that one 
©8j not be connected with another by coincidences 
Werely accidental. I liave therefore travelled much 
nince the year 1 782, but I have forborne publishing 
the observations made in my journeys, waiting till I 
should have completed these observations according 
to my original plan ; in order that I might have time 
as well to fix my own judgment respecting the causes 
of the principal geological phenomena, as to point 
put those causes in my descriptions. This I have be- 
gun to do in the 3 Volumes of Travels which have 
already appeared ; and in the preceding part of this 
Volume also 1 have followed the same coursr. 

205. The great general object which is demon- 
strated by these observations, and will be proved by 
J^ew fact§ pa tlie road from Gros Almerode to Mount 
McisneVy is that scarcely any of the strata composing 
the accessible mass of our continents are to be found 
^^ their original situation ; that they have all under- 
gone fractures J subsidences^ and angular movements 
of their separated parts ; and that the mount a'msy with 
fhe vallies between them, and the plains on their outer 

fiide, 
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jide, have been formed, in this maimer, of strata a^^ 
.ginally hai'izonl ed aad continuous; of wliich it is a 
particular prool' that, a,iiiong the masses of strata 
most brolcen awl inclined, there are some that con- 
tain the exuviff" of many successive tribes oi' marine 
eftiwiak. JVloreover, that all these catastrophes took 
i Jplace on the bed of tlie sea is shenii by the new strata 
I JH'ilh which the ruins of the more ancient have been 
I -i^vered. Of this we must never lose sigiit, because 
I jt is the summary result of tacts ; as will farther ap 
I jiear in tlie course of tliese Travels. 

I j 206. \V ith respect to tlie volcanic plieiiomcna iii- 
kiterniixed in some places with those which I have just 
I pointed out in the strata, it is likewise evident tlwt, 
I fin the bed of the ancient sea, there were volcanoes; 
\ *oany of tlie kvas of the latter being now found co- 
I sered with limestone strata containing wMri/iC bodl^, 
1 igu these also are, in several places, witii strata of 
\ sandstone; instances of which I have described in 
I my first Travels published in 1780, as well as in my 
I last vit.it to Dransjcld, above related. Now, as it 
» .was on tlie bottom of the sea that these lavas flowed, 
L 9vhen they overspread the peat -mosses oi \}ae sutik^ 
I islands, which were already covered with other kinda 
I ei strata, they could not consume the peat, though it 
t ]was vegetable and combustible, because it was under 
I ivater. It is principally around the volcanic crowns, 
1 19 1 have called them, formed by the lower parts of 
tjjbufl* flowing from a con? which afterwards ^ni, that 
I ^ find the kvus tlma covered by new strata. Now 




jif eveqi the move ancient strata^ that had been over- 
spread by a part of the lavas, were involved in the 
catastrophes which occasioned the sinking of tlie 
crae, that part must have disappeared in the vallies 
leiaiting from the subsidence, and the other parts cf 
'^ same lavas must have remained on the heights 
'jfl^Te. We shall find this to be the case on the 
llfdmer, and on the RobeUberg in the same valley^ 
Hvdl as on the Cattenbiil near Miinden; for it ap- 
{MR very evidently, from the state of the strata on 
^ borders of great vallies^ that such subsidences havQ 
p. there taken place, as may very well have swallowed 
\ tq) volcanic cones, in addition to all those huge masses 
fiitrata^ith which these vacancies once were filled. 
I Java given the first place to the above explanations, 
,ia Qrder that ray readers may be afterwards more 
^iposed to fix their attention on the phenomena 
Ibemselves, 

?07. In going towards the Meisncr, we proceeded 

some way along the road to 1Feisse7ibachj by the side 

Q/a brook flowing in a narrow valley. On our left 

^^ had the very rapid slope of a mountain, being tho 

^continuation of that which we had descended in tlie 

^^k, the preceding evening, towards Gros Alme- 

T^ ; it was entirely covered with blocks ; but they 

'^'cre all overspread with mosses or lichens, so that 

^Q CQuld not distinguish their nature. We stopped 

^^Uever to make inquiries on this subject at a mill, 

^Iqw a part of the slope on which we had observed 

^^t quantities of these blocks; and some broken 

4 pieces 
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pieces of them being shewn to us^ we found them t«, 
be of the same yellowish hard sand-stone as most of 
those which, since our departure from Hastenbeek^ 
we had observed on mountains of another kind. 

208. The mountains on the opposite side of the 
K)alley had quite a different appearance ; their foot 
being bordered by hillocks, extending across the road- 
in several small ridges. On the side on which we 
ascended these hillocks, they all presented abrupt 
sections, wherein we saw the nature of their strata. 
Those of the first ridge were of foliated lime-stone^ 
descending rapidly towards the opposite side, and 
shewing their abrupt section near the upper part of 
the side on which we approached them. In the se- 
cond ridge, the strata were of safid-stoney with the 
same inclination and the same direction as the pre- 
cediuiT. After we had crossed this ridge, we quitted 
the IVeisseiibach road, and turning to the right, went 
up a *calleyj towards the higher part of which we 
gained sight of the summit of the Meisner. We still 
continued to proceed over ridges of small hills, suc- 
cessively rising above each other, and presenting to 
us, as v/e ascended them, the sections of their strata^ 
on Xh^ planes of which, inclining rapidly inward to- 
wards the foot of the mountain, we afterwards de- 
scended. In some parts, where the road was cut to 
a considerable depth, we saw that the inferior strata 
were of foliated lime-stone^ and that above these wer^ 
strata of marl also foliated, alternately red e^nd blue* 
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1* i09^ After having passed over tlie masses of ^/r/z/rf 
tf wbicb| by their ruptures and the angular motion of 
tbeir separated parts, have formed on the base of the 
Mdsner these ridges of small hills, we entered a 
• laige vale in which stands the village of Jungsterode^ 
whence we began to ascend the body of the moun- 
tain itself. To a considerable height, we found 
hh^ of the same kind that had hitherto prevailed, 
Ijii^.on the same strata of ;;?ar/ which compose the 
iDiall hills ; but higher up, these blocksL were mixed 
with some of the basaltic wedges. On our left we 
. had a great projection, beginning almost from the top 
of the mountain, and exhibiting only a vast heap of 
blackish fragments, which might have been taken for 
bmlts, had not their form been different We ap- 
proached the foot of the slope, and on breaking some 
of these stones, we saw that their'colour was merely 
supeificial, and that they were the rubbish of a lime" 
^tone apparently similar to that of the small hills 
^bich we had just crossed. At last, we ascended a 
*'ope entirely composed of basaltic wedges^ larger 
^n those on the Dransberg ; but before they be- 
^^ so abundant as entirely to cover the ground 
^^er which they were spread, we saw, in many places, 
^^ctions of strata- of sand-stone. 

210, If we stop for a moment to consider in one 
Point of view all the circumstances which I have de- 
^^ribed on the road from Gros Almerodey together 
^ith the appearance of the Meisne?^ it is impossible 
^ot to perceive, in the whole, the most striking cha- 
racters 



ractef! ot the catastrophes indicated abovfe ; paftfCtf! 
larly it is evident that there have been great siibii* 
deuces around all tliis side of the Aleisner, wliich froffl 
that cause alone has become a mountain ; how Jar 
its declivity extends behind will soon be seen. Thus 
the basalts on its summit cannot have proceeded 
from any of the causes which have been in action on 
the continent since the latter has existed. These 
basalts must belong to a lava that originally flowed 
from a volcanic cone ; but the cone itself has disap* 
peared in the large vacant space of which I shall ^vfl 
a. particular description. 

211. Just as we arrived at the foot Of the aborC 
mentioned slope of basalts, ive were overtaken by thf 
rain, which obliged us to ascend it hastily, and take 
shelter at the houSe of the Steiger, or director of tbS 
works in the gallery opened oli tliisside towards the 
, bed of surturbramlt. The Stdgcr conducted us iHttr 
this gallery, which, being near the village of Brftrn- 
Tode, is called Bransrode Stoln. The side of the 
mountain has here been pierced almost horizontally, 
a small ascent only being allowed for the discharge 
of the waters issuing from the sides and roof. The 
gallery has thus been carried on till it reaches the bed 
of surticrbrandt, exhibiting the first vestiges of the 
catastrophes which took place in the mountain hsetf. 
The Steiger gave us the following account of the 
Strata intersected by this gallery : 1 . It was neces- 
sary to advance 12 yards through the slope of the 
loose basalts; which could not be effected without 
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ffops. £. The first strata thus reached were of 

bfe-itdney strongly inclining inwards in the ihdun- 

Ir{d ; and these were cut through to a length of 72 

jfards. Beyond these strata were found others of 

white clajfy which are very soft to the touch, and must 

#wdently have been formed over those of limestone. 

After having proceeded many yards in this white clay, 

toee large blocks of primordial stones were found 

boiied in it^ in the same manner as similar blocks are 

faqoently met with ih the peat-grounds in Mecklen- 

hrg; and at this point the gallery was divided into 

tto brtinches, for the purpose of leaving the blocks 

to support the clay. 4. Lastly, the surturbfandt is 

entered at a level about 10 or 12 feet below that of 

to upper part ; from this point it is worked upwards, 

«nd we proceeded along some of the galleries, 

212. According to the various states to which this' 

vegetable mass has been reduced, its different parts 

ai^ distinguished by different names. It is worked 

J^re, not for the sake of the wood contained in it, but 

because the upper part of the bed itself is compact, 

^ approaches very nearly to the nature of coal : in 

Replaces, it resembles ^e^ in its fracture; but it ii^ 

^'g'iter. I do not think that this change caii be as- 

^cribed to the heat of the basaltic lava, for it will he 

^^^tid not to have taken place in a similar bed co- 

^'^^cd by basalts in this same valley ; I rather consi* 

^^V* it as a commencement of the mineralization of 

^^ peat into coal. Other parts break witli some 

'^^ise when crushed in the hand; these are again a 

kipd 



J^ composed of laminas, some of which ar^ 
covered with pyrites, as is the case with certain coak; 
and this is far from being a sign of combusiion : \a 
some paits of North HQUand, I have observed th&i 
same circumstance with respect to peat. The dej . 
gree of hardness of this substance is known by thfr i 
noise that it makes when broken in tlie hand. The 
bed is worked only for this upper part, which is about 
4 yards in thickness ; below it, the substance is of i, 
lighter colour, and may be broken in the hand witb^ 
out noise : it is peat, little changed, and is found tff 
contain pieces of the trunks, branches, and roots of 
trees in great abundance; but herc.these are not va^ 
lued; and this part of the bed is used merely to fill 
up that from which better malcriais iiave been ex- 
tracted, in order that the wood employed for props 
may be removed to the place where the work is ac 
tually carried on. 



S I'3. The bed is eve^y^^■lle^e worked up to its roo^ 
' immediately under which lies the best coal: we saw 
this roof in many parts ; it is formed by a stratum of 
foliated sandstone, varying in thickness ; and on this 
lie the basalts. Another symptom is here seen of 
the catastrophes undergone by the mass of strata on 
i\hich this peat-moss lay, some time even after the 
whole had passed beneath the waters of the sea. In 
this mass there are rucketis, or fissures, passing 
tiirough all the strata, as is the case in beds of coal, 
and in the mountains containing mineral reins ; and 
Qp the opposite sides of i'a.cis fissures all the beds of 
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\rturbrandt have changed their relati-de level sgve- 
f ml feet. The Assures are from 1 yard in breadth to 
I'i, and are filled with basaltic matter, which must bd 
fktced through when a rticken occurs ; and the sub- 
atance found beyond it is always different from thai 
forming the side first approached. 

SU. Another gallery had been opened on thd 
nine aide of the mountain, in a part where there 
^HW no basalts on the slope ] the w ork had been 
ilftfcr the direction of the same Steiger^ who gave us 
Ifc following note of the strata through which it had 
'JNssed, a small declivity being always allowed for thei 
^charge of the waters. 1. Saj^d'Stone^ 40 yards* 
1 Strata oi Ume-stone, 60 yards. 3. A stone which 
itSteiger called liver'StOne^ 8 yafds. 4. Strata of 
fiwe-^owe again, 60 yards. 5; Clay, 16 yards; and 
beyond this lies the surturbrandt. On the opposite 
[ side of the mountain, at a league's distance from this^ 
another gallery, which had been named the Firbach 
Sioln, was then carrying ort ; but the Steiger told us 
that the sand-stone was not yet cut through these, and 
that he believed it would be a Ions; time before the 
^rturbrandt would be reached* 

215. The rain being nearly over when we came 
<)ut of the mine, we walked with the Steiger up to 
the summit of the mountain, from which we looked 
donnover a very wide tract of country, consisting of 
hills and plains. On the summit was a horizontal 
space, whence, on the side oppos>ite to that of our 

^•oL. r, Q ascent, 
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ascent^ the mountain extended to a very gr^t d^ 
t^nce with a gentle slope, the whole of whicn wa3 ifli 
pasturage : the Steigcr told us that to walk ifound it -^ 
would require full six hours, and that it a£R)r(kf| 
fpdder to the eattle of 80 villages or hamlet^. Q> 
the side where we had ascended, this part of tbli 
mountain was abruptly cut down ; and below it Mfft 
savt'vast spaces in which the volcanic cone mi^yt pio*^* 
bably haye sunk, whilq stiU beneath tije waters of tta 
s^a^ In particular, we had withio our view, part qfc 
a. very beautiful valley, through which the fP'erm 
3ows to Mibiden^ where, as I said before, it joins thei 
Muidctj and the JVeser is formed by the union of these- 
fc\yo streams. • 

2 1 (5. I had much pleasure in finding in great pr*rt 
f^jsion, on the rich turf of this mountain, a plant whickr^ , 
I had never happened to see since 1 had quitted th*., 
neighbourhood of Geneva; this was the Difinthvs . 
supcrbus ; d pink very properly so named ; for no--. ■ 
thing can be more elegant than tlie capillary segmentj.. 
of its petals, w>hich are green at the base, and above 
of a beautiful rose colour ; it is also one of the most 
fragrant of flowers. I took up a plant of it with a 
ball of earth at its root, and carried it in this state as 
fi\r as CV^5^67j* where I put it into a' pot; and having^ 
hired a chaise at that' platie for the rest of my jour- 
neyj T preserved the plant with its flowers till I reach- 
ed fVwdsor, where I planted it in- the turf of my 
pardea: it flourished in that situation many years; 
its stalks indeed decayed,- but it threw up aew shoots 

•in 



n the ^{fnng, and tohtied every season a larger tuft, 
111 at last it was killed by a very hard winter. This 
k the commoii fate of mountain plants, when carried 
down into plains; and, to 'lipeak more generally, of 
ti»se of all cold tountries^ when transplanted intd 
dimilies which ire milder; but where the winters are 
tocoetiines very severe; in their native places, thesri 
plairisare preserved by being covered the whole win- 

ien^ithSnow. After w6 had concluded our obser- 

» 

various dta the Mekner, we returned to Gr6s Alme- 



I 



^^(g* i^tti. Bafop Vdri Rfedefi and I wer^ tnow 
to separate, which we did with much concern on both 
tides ; for having made matfy excursions together, 
the great congeriiality of our seiitifnents and tastes 
lad united us in a very sincere friendship, and it 
teemed to us both that we w^ere now parting for the 
bsttimfe ; so indeed it proved; for the Baron died 
^ few years aftetwards, and 1 fegrcfted him very 
^leeply, 

817. At ^Gi^os Almerddel hired a horse and d 
^e, and set out for Cassel at half past 1 0. At 
first, the road ascended between two ridges of moun- 
ts j and for some way I followed the foot of those 
W the right, where here and there I saw sections of 
thick strata of white sand-stone. The mbuntains oit 
the leftj iit^hich are the conthiuation of the Meisner^ 
hut not so high, had a different appearance. 1 had 
'^een told that among these there was a mountain 

Q 2 called 



balled the Robckkerg^ containing anotiier heA<i(sm 
turbrandty whieh was covered also with* basalts: a 
nent up to its foot, and leaving my horse at a- vil 
la^e, I ascended to its summit^ where I found tb 
$an)c basalts as en- the Afmnc?% that emincnicc, wid 

* 

tlie whole extent of its slope, being, here within vo] 
yiQxv. The part of the mountain composed of t^ 
basalts J which is that properly called the Rebelsbergi 
rises to a considerable height, aod . is abruptly en) 
down towards the valley, as ai*€ also the strato Ift 
neatli it ; this is the case particularly \^ idi the bed fli 
vegetables, which is about 60 feet in thickness, and 
lies ateiost immediately under the basalts. ThelJ^ 
bel^rg slopes down behind te a.gi*eat distance, like 
&^ Mcisner^ and like tlie emineuGes of Cattthbm 
and Drausfeld: a large space on its surface haabeee 
greaftly disturbedy but is- now again- covered witfc 
grass* 

QiS. The section of tlie bed of vegetables is cb- 
vcred with the rubbish of the parts above it, aa< 
cannot be arrived at any otherwise than by opening 
tlirough this nibbish, a passage supported by sucl 
pieces of wood as aye used for props^m mines, Thep 
are galleries of this kind at different heiqhts, leaditii 
to different parts of the bed which are worked ; I dc 
sired tq be conducted into the highest gallery, as be 
iiig tlie nearest to the basalts, in order to see whethe: 
here, as well as on the Mcisntry the peat h^i\ in tlil^ 
j.art undergone the change which assimilates it tc 
coal; but I did not find that this was the case^thougl 

liert 
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fefe also I came to a place where it was separated 
fnim i^ basalts only by a certain thickness of str(rth 
•f foliated smd-stone. The whole of this tipper part 
tWi^ts merely of a brown powder, containing some 
coodpeted masses, which arc taken* out to be burnt in 
; tbe maBufftCtui^ of alwri^ wiiife die jiowdcr itsdf is 
- ^coD^iBied on the spot ih heaps, as the feast trouble- 
some tnanhei^ of disposing of it-: some of these heaps 
y^m InlmiRg when I \Vas there, and emitted a smell 
encffy similar to* that of peat. In the lower galte- 
An^ besides the impact peat^ is ibund, as in peat- 
mneSy much zvoodj consisting of branches, trunks, 
iid foots of trees; I saw heaps of these afterwards, 
Bcar'tbe ir/ww wofks, where they are used^ togetiier 
with ihe above hard tnasses of the peaty in baking a 
Bed of earth, the situation of which I shall presently 
faciibe. This bed oi fossil peat has been worked 
Aopethafi a century; and the substance taken out of 
it not bemg of so much value as to be worth the ex- 
pense of using much wood for propSy when a gallery 
has been carried on far enough in a certain directiori^ 
find another is to be opened for the advantage of 
•lH)rter carriage, tbe props are removed out of the 
lormer gallery, and arc employed in the latter. The 
^/ being consequently left here unsupported, the 
Baltic stmtum lias sunk in many parts ; and thus 
the above disorder has been produced in its surface, 
evidently shewing how small a thickness oi sand-stone 
^6re is between the peat^ and the basaHic lava, which 
^ aH divided into fragment?. 
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219. lt}S^ 4^ring an equaUylong period that <i/(M|.^ 
pSLS been made in the valley from strata of an ^qj^ 
minou§ earth, whjch are found along the foot of tl)^ 
mountain. Thi^ wpf jj: was carried on ^t present pm^ 
the village oi Joannes Vkstny and was called Ahm^ 
rverk Ruelberg. The mountain hai^ beep her^ ^. 
tacked on the side of ^ projection^ which is aboyt .4ftr 
feet high, and is. com posed of bl^cki^h argillaceffini 
smii^ covered with a white argillaceous sand contfiMr 
ing blocks. This projection is cut 4own from top ti|. 
bottom by. the workmen;^ \yho, after having removes 
the upper part, select from (he rest such iqassesiMt^ 
they know will furnish mo§t almiy and b^ke thein iif ,. 
fires m^de of the wood taken out of the fossil peat^ 
with which they mingle some of the pe^ itself, (Imi^ 
these masses may not fall down between the 
of the wood ; when a heap is qonsumed, the 
are left for some time exposed to the ^ir, before thqi 
are lixiviated with the addiction of the ipgredieoti 
necessary to produce the crystallization of the alum^ 

220. In the ro^d from hence to Cass^l I ag^in olh 
served great effects of the catastrophes which, inthif; 
region, have been undergone, as well by all the stratei 
as by the basaltic lavas spread over the surface. \ 
passicd first through a valley of the most heautiful 
Vural aspect, wherein flows a brook which, lieay Ctfi- 
selj falls into the Fiilda. Great quantities of blodf^^ 
are scattered on the slopes of the mountains border- 
ing this valley^ and likewise on its bottom, where I 
£^gain saw Ume'Stone rocks, the strata of which dip 

inwards, 
1 
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SawBTdB, mi, present their section at the top. Tins 
ii circamstanoe common in manyvallies; and it* 
ifliiews tr> what kind of catastrophes they owe their 
mffn : in the subsidence of the strata from which 
thb Talley resulted, «ome masses remained higher 
Ihln the rest, and tlie surface >vas aft^wards levelled 
hf i3br gravel and earthy particles spread over it dur- 
iif^ innndatiooB. Here the rocks belongrag to the 
sobhsa strata are of lime-stone ; while most of the 
Mttfend blocks are of the same hard sandstone^ of 
vftidt fto many have already been mentioned in other 

■ 9B1. Ad I approached the village of Oher Kan- 
fUigtn, I i^w that the si»all stream, which had hi- 
MND "io^f^d tlhrough meadows, had its l>ed covered 
Vfehliirge hfockSf bec^u^ey having acquired a greater 
dtUfivl^, it had washed away the samt from betweea 
ttUa*: iltiis^andy which lies also on the slopes of thisf 
BSkmtaiA^ on the right, is the common ktatk-sdnd ; 
lOd it is Covered with heath, wherever that plant has 
Art been destroyed by cultivation. Ilei-e and there 
iflfifftared rocks belonging to the stony strata of the 
iMDUhtdin j for some way, these were of a very red 
smd^stom; but after I had passed an inflexion about 
IW) paces in breadth, I found strata of a very white 
tand'Stone; and all these strata inclined stroni^ly to- 
wards the interibr part of the mountain. The cha* 
racterof the catastrophe which produced thisvaileg 
* clearly indicilted by the strata of Unie-stoni^ rising 
9 roclt{5 on its bottoiii,^ by the chani;e ia the colojir of 
^ ■ those 
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those of sandstone at the 3ame level on the oppo^i 
sides of a rupture, and by the inclination of thelatt 
strata towards the side farthest from the valla 
After having passed Niedar Kaufungenj I saw wedgt 
sh/xped and other prib'niatic basalts mixed with th 
rest of the stones on the slopes of the foot of th 
mountain, and on the bottom of the valley ; whid 
shews that the strata bad been covered with bauit 
previously to their subsidence. Below this, the vallc 
' opens into the plain contiguous to CasseJ, where tib 
sand is still mingled with blocks, but contains n 
basalts. 

223. In the ivth. Vol. of my first Travels, p. 44^ 
I K9V3 described a mountain above Cassely calk 
Carlsberg ; and I have shewn that it makes part-i 
a volcanic crater, composed of the section of irr^ 
• Ijar strata of scorm little indurated, midgled.^it 
volcanic ashes and pumice-stones ; that thes^ strai 
are spread over porous lavas, which rest on kpoas d 
composed into balls ; and that below the latter a 
compact lavas. All the details contained in tbo 
travels, from Dransfdd near O'dttingen, tbroii: 
Hesse, and along the banks of the Rhine from Cc 
lentz to Bonrie^ exhibit so many of the charactc 
which absolutely belong only tp volcanoes, name' 
s£orice,pprpus lcfvas,volcanic ashes, eind pjumicestom 
tliat the basalts mingled w ith these must b^ypnd t 
doubt b^ considered as volcanic also, and the varioi 
situations wherein they are present found must ibv; 
4entlv appear %o be effects of ih^ subsidenf:e pf th 

strat 
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$trela(ftec which the lacas bad spread ; the volcanic 
cmm whence these lavas bad flowed having wnk in 
and disappeared. 

' 223. The rock whereon the town of Cassel is built 
still presents a monument ot the catastrophe that ex- 
.tended over the wlK>le of this country ; for it belongs 
to tbe mass of strata through which rose the volcanic 
smt^ whereof the CarUberg is now the only remain- 
fig part : it terminates abruptly towards the plain ; 
lid tbe road do^oi to the latter being cut on its side, 
Ae itrata are there very distinctly seen ; they are of 
Rm-^tonCy and, inclining inwards, tliey descend under 
|bc superficial soil. 

Aug. 30th. I set out from Cassel by the Frofik* 
fort road, along which I proceeded for some time. I 
bave desaibed this road, p. 506, in the Volume cited 
above; but I now observed it with eyes more expe- 
ricaiced in geological phenomena. Tlie soil of the 
plain extendiiig from Cassel to JVawern is a yellow* 
i^ argillaceous sand containing ^/i9ciS:«T of the kind of 
which I have long had occasion to speak ; and this 
soil is so tliick, that, though in many places it had 
been deeply cut to soften the declivities, I could but 
^nce perceive the solid strata^ which there were of 
sand-stone. 

- 224. Before I arrived at IVawtrnj I crossed the 
EdeVj, a small river which winds through a liM'ge val- 
ley« ;^p4 JP>^^ the Fulda above CflsseL Observing 

4iat 



that there was gravel on its bed, and on all th»^ 
of its banks below the level of inundations, I quitted 
my chaise in order to examine this gravel, which [ 
found to be composed of a great variety of primoT' 
dialetones; namely, ^i/rtrfjs ot different colours, very 
fine Jasper, hard schisti, and loacke likewise of differ. 
ent colours ; and as none of the^e stones appear oft 
the eminences in any part of this country, I judged 
that they must have been contained in the soils in» 
tersected by this river, whicii has not a long courset 
after I had passed IFatcern, tliis conjecture was cont 
tinned - 

225. As the large valley, along which I proceedec^ 
has many inilcxiuns, the road is occasionally shorlf 
ened by beinij carried over the foot of the hills ; and 
ts it is cut to sorae depth in three promontories de- 
scending from the highest of those eminences, they 
thus present their section towards the traveller! ia 
the first I saw strata of red sandstone, covered with 
s thick bed of sand of the same colour; the second, 
*hich was near this and very high, shewed only 3trat» 
ftf ijelivwisk sand, with none of any stoni) kind ap- 
pearing under them ; tiie third promontory consisted 
pf a grey earthy substance, completely filled with 
tllie same grav(;i which I had seen on the bed of the 
river, the masses in the hill being rounded, as I had 
observed with respect to those lying in the course of 
tlie water. What convulsions must have been un- 
dergone by all tire s/rn/fl during thosi'Mldeticev/heAdi, 
Hie valkjf resulted, to liavc thus brqupht to the saonfe 



of itorie, with fragments of gretj xvacke ihfersec(ecf 
tvith veins of quartz. If the road .had not been cuf 
5o deep, I should not have knowBi what lay undej^ 
this interesting gravel; namely, Mratu of tlie red 
sand-stone^ strongly inclined inwards, and present** 
ing their abrupt section tow^s the Lakn. Herd 
and there, I came to spaces where the surface con- 
sisted of ^/f^/foee; sand wiihout g^'dvel ; but in one of 
<he sections, I saw that this covered the red sand 
tvhich was full of gravel. At last, I passed over 
a large space where (he surface was wholly com*: 
posed of th6 common heath sa?id^ mixed with somd^ 
of the fragments oiw/iite quartz, which almost every-c 
trhere accompany it 

S29. Iri one of the spaces where the red sand-^. 
^/owa was covered only with the sand mingled with 
gravel, I crossed a small ridge, several yards ioi 
breadth, which consisted of a basaltic lava. Look-? 
ing then around me, I fouiid I could follow this 
lava with my eye through the fields, as the large 
root of a tree may be traced under ttie grass ; and 
at the distance of a quarter of a league, I saw it 
terminate at a woody hill, whereon stand , the castle 
and village of Stauffenberg^ ; .Tliis eminence, which, 
thus evidently has been the source of the basaltic 
lavay is encompassed by the strata of red , sand- 
stone, as is the case with several others in this part 
of the country, described in my .first Travels. Be- 
yond Stauffenberg, the siiperficial r^rf sand is full . 
of blocks of the hard sand-sfonCy - and the sand itself . 

still 



^^rJfifl coirtnins tfte above mentioned gravel, in gi^feif 
-Ci'iKfless abundance in difterent places. As far aa 
cjj Gkscn, the road is gravelled with fragments of 
feV km. Between thb place and Butzbadi, where I 
?d Jtaid till the next morninsr, the strata of limestone 
im become prevalent; but lava is used iit some places 
(J to gMvel the road. 
lel 

ok i^. i«f. Thouj^h it was my design this day ia 
"A pTKced to FriedBerg on the hi" !i road to Fruftkfort, 
|S Iteied off from that road to 7Aerenberg, the seat oV 
^^toi Von DiEDKN which fes among tlie hiHs, 
[M lithe distance of some leagues on- tlic right. .This 
^■geiilleiBaii, with whom I had had the honour of 
H being-acquainted during his readence in London as 
13 Minister from the King of Denmark, having heara 
J thai I was traveling in this country, had been ao 
si jwd aa to invite me to take Zierenberg in my way ; 
-m and I accepted his invitation with great pleasure^ 
m iiaviiij spent many agreeable hours hi his compaoy 
■ awl that of the Barqness. 

I 230, I set out early from Buizbach, and passed 

I ffwotigji the villages of AHedcrufeisel, Paucrbaclt, 

I ""* Xang^nhain. In this roiuj, tlse superficial soil 

I '^'i^dged froni red to yelloxc, still, however, covet- 

^•^trata oi red , sandstone, as I saw in the sides ■ 

*' thepoad; afterwards the soil hfsmme grey ; and 

** thea b^an to cover schistits. 1"his grej'- soil was 

'"U.ef large fragments, of zohite quartz and granu- 

"^^ed qatfrtz ; but beitween the twa Is^i. villajpja I 

eliicfly 



ihttffly saw masses of the breccia of wliich I 
I already observed some fragments on the Iiills near 
I Jkfarburg ; some of these masses were of a siiiBcicut 
Lsize to have been sawn into slabs for tables ; it woald 
t Certainly be attended with great expense to convert 
them to tills use, for Uie breccia is extremely hard; 
[hvt tUe masses of qitarls which are contained in it 
[ are of so many various colonrs, that the beauty of 
\. Bach tables would be very great. ' 

C31. Wc arc now near a scbistose chain, of wliich 
tiboth the external and internal state will presendy 
[ bie seen ; but let us first stop to consider, the variely 
f oiihestj-ata already described, resulting from changes 

at the same level of those which must tiave been 
, originally deposited one on another; the state of all' 
^ these strala of every ck'is; the variety of the block$ 
I and gravels of inferior strata scattered on the 
f surface; and lastly, these masses and fragments of 

breccia disseminated at so great a distance from 
[their origin. From the whole assemblage of the 
' above circumstances, it is impossible not to conclude ] 
I that this must Iiave been a theatie of repeated «- I 
rTQiutions of the »trata, while still on the bed of the i 
Ksea; and that the schistose cliain is now uncovered, ' 
[because, in the great subsidence whence resulted the 'i 
[vast vdlley, the strata of iiTne-stone and of sand- \ 
'Mtone, by which the 5(7iw/( were originally covered, • 
f slid down and abandoned them, while, in other parts . 
; of the same country, the strata of litmstotie, re- ■ 
[jOiaining upon thenij are themselves exposed to 



losed to view *} 
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ich I hib ccnupeqnence of- the fidl of tho^ of amd^toruf^ 

'iills nJlliatthe^AM/i and other primordial strata prevaii- 

stifficificQeath these t^o secondary kinds may ferther be 

it x^afj^^^S^ froim the quantity of blocks and gravels of 

couA ^ primordial classes thrown out on the sur&ce- 

\y ijjJ during the catastrophes. Moreover, the breccias 

ed jrf provG'Aat these catastroplies must have been often 

autv ■ "^P^tcdj that the primordial strata viere covered, 

during the earliest that happened, with their own 

fragments, which were subsequently formed into 

breccias by new quartzeoiis 'precipitations; that 

-seniJ ^calcareous and sandy strata were produced after- 

^arie}* ^^ * ^^^ ^^^ ^^^ great catastrophes whence re- 

fiiop^^ited the vallies between the ridges of hills did not 

We place until after the strata of breccia, as well 

f j^ts those which succeeded them, were consolidated; 

lince they all underwent the same fractures and 

tegular movements^ This is an example of what 

may be seen in most mountainous countries; and 

many other instances of it will occur in the courser 

of these travels. 

ass. ^e road to Zierenberg lies through a valley 
belonging to the first ridge of the schistose eminences, 
the strata of which are nearly vertical, and present 
their sections on the summits. When I had pro* 
ceeded some way, I came to a promontory advanc- 
ing from another ridge, and dividing the valley^ 
It is on the extremity of this promontory, which, 
by the labour of man, was in ancient times separated 
from the rest, that the castle is situated : I arrived , 

VOL. I. R there 



I Aarly hour, and had great pl« 
;^am seeing the B&ron and Bdroness; but tbe courav 
of obsei'vations in M'hich I waa engaged did not pet' 
mit me to remain with them long. 1 explained mf 
views to the Baron, who having given nie directions^ 
and mtewise ordei~ed a guide to altend me tbat I 
juifjht not lose my way, 1 spent the rest of ibri 
morning in visiting the objects which I liad wishoh 
to observe ia liiis neigbboturhood. 



SS3. I ascended two hills near the castle, mi 
found tliem to be composed of a kind of sckitha 
which had formerly mucti perplexed me in the J^ 
and had been one of the causes of my comprehentt 
i«g nothing of the origin of those mountains; i| 
appears externally to consist of sets of fibres 
separates into pieces which perfectly resemble 
chips of oak in dock- yards ;■ and on a near 
spection of it in the places where it is found, 
difliciiity of distinguishing its strata is rendered »i 
great by its numerous fractures, that I had nol' 
supposed it to be stratified. But now, being «• 
quainted with the remarks and observaticDs of M. 
de Saussure, I here distinctly perceived the strtlt 
of this schistus in tlie sides of the valley, whnt 
ibey are seen to be nearly verticiil, and where ib^ 
terminate at the summit with some reseniblamM t* 
hundles of faggots. In some parts, where the* 
nc/iisti a.rc more compact, they evidently appetrla 
iiave undergone repeated cjtastrophes ; the first 
shocks which they received are shewn by many suibH 



teto of wfute quarts that intersect diem ; and t\mi 
limihave themselves been broken and displaced^ 
l^^My durii^ the great catastroplie from which 
He wlSes resulted. 

■284. After this walk^ I returned to the castle, where 

I -spout some hours in very interesting conversation. 

ffamngspokeo of my observations on the Meisner, a 

nqdiew of tiie Baron's informed me that there was a 

M3ar stratum oi fossil vegetables at JVesterwald, in 

[ ^ymc\^d\\tyoi Nassau Dillenburg ; and some years 

^towards, I saw another in the country of SrwwjwicAr/ 

phenomenon therefore, though for the most part 

'Mnown in other countries, is not fare in these^ 

8S5. At half past 5, I set out from Zierenberg 
Driedberg, passing for some way along the foot 
tf the first ridge of mountains on its inner side, and 
Ifterwards crossing it to return into the plain« 
[These mountains are covered with wood; and in 
•ome places appear the schistose stratay which strongly 
incline inwards, presenting their sections above* The 
Wer part of the country consists of small hills^ 
covered with a grey earth, mixed with gravel and larger 
fragments of quartz; and I saw nothing more of 
the schistic The same soil continued as far as 
Fri^dberg; but by degrees the masses of quartz be- 
came less abundant, and at last I saw at the surface 
wthbg but some fragments of a grey stone. 

Sept. 2nd. From Friedberg I set out at 6 in the 
rooming for Frankfm-tj where I spent the rest, of 

R S the 
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4hediy» In the ivth. Vol. of my Travels, I ^f# 
a very particular description of the country whic^ 
Jies between these towns, and is so peculiarly ior-' 
teresting to geologists. There also I described thj^ 
road from Franhfort to DarmUadt^ but with fe|r 
•details, because I merely passed along it as a tnn 
vellerj.at present however, I went to Darmstad/^ 
in order to pay my respects to Duke Charles, nap 
reigning Duke of Me<:klenburg UtrelitZf whom JL 
knew to be at that city ; and his accidental abseHa||i 
<M'hen I arrived at the Palace, gave me an op| 
tunity of observing the adjacent country, in wl 
.1 met with some very jemarkable phenomena. - 

Sept. 3rd. 1 set out from Frmikforf at 7 in 
-morning. I mf^ntioped, in my fprmer Travels, 
;I had not seen anywhere a jsoil more fertile . 
that on* the hill oi Saxenhauseriy over which passoi.] 
the road to Darmstadt; it requires no manure, and 
consists, to a great depth, of a calcareous samt^ 
mixed with very small sea shells. But the saiBl/ 
fertility does not extend to the slope on the Darft' ' 
stadt side ; for thi3, together w ith the neighbouring 
plain, is covered with heath-sand^ having at iu 
surface, in greater or less abundance, those particles 
of xvhite quartz which I have already frequently 
mentioned, and which I have seen in this kind of 
«and over all the countries of the north of Germaty; 
whence I have at last been led to imagine that these 
particles may be insulated crystallizations of quariZi 
produced in the ancient sea during the latest pre- 
cipitations of diis sand^ which is also quartzeous. 

Some 
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'Some naturalists have supposed the sand itself to 

sist of trituratecl quartz ; but this is a mistake, 

faas been perceived by M. de Saussure, and 

I shall have au opportunity of shewing in the 

^leqael. 

'^•' 256. Between the villas^ of Lxm^cn and Jller* 

hdligm begins a causeway which is covered with 

[^fcagOKDtSy brought firom a neighbouring hill, of a very 

bnlstone, resembling ^r^/?!/^, except that it con* 

IM BO mica. As 1 approached AUerheiligen^ I 

jd in the soil some blocks of true grey graiute^ 

which there were great quantities along the 

of the \illas« ; I saw niunv also bv the sides 

the road ; and near Dannstadt there was one so 

that it had been split with gunpowder for the 

iA removing it 

• . SS7. It was about noon when I arrived at Damt- 
^Slaii ; and on learning that the Duke was gone into 
Ae country, and woukl not return till the evening, 
I determined to remain at this place the rest of the 
day, and to avail myself of the opportunity to ofa- 
.aerve the neighbouring lands, as well as to see some 
persons whom I knew to be conversant with natural 
liiatory and inineralogy. I took notice that there were 
several remarkable stories in the pavement of the 
streets ; on inquiring whence these came, I was in* 
fonned that tlie quames were in the countrj', and I 
obtained a guide lo sTiew me the way to thein, 

238. The 



ass. 



2 town is built c 



smalt hilt; 



my g 



parallel w)t)| 
utions of tfan 
) the tbrmeft 



led iiie out of it oq the liighest side, and tumii 
into a road on ihc lel't, be pointed out to me, at. 
some di&tance, a rock, where he told mc I shoi 
find one of the quarries. On arriving at it, I 
ceived it to be a very singular rock oi granite, 
small crystals and black ?mca, rising insulated on' 
sandy plain. 7'his great mass was divided by 
suri-^s; some of these were regular and parallel W)t)| 
- each otliei', and appeared to be separations 
■struta; the others, which passed across 
being irregular, and not everywhere intersecti4| 
thein all, I judged to be only fractures. The whoJi 
fock was thus sep;:rated into angular fragmetU^ 
and I found iiere a striking example of the nianoa 
in which blocks, and even rocks of granite^ 
rounded, by the decomposlLion of the angles of tbd 
masses. I perceived it first in some angular pieCH 
that had been detached, and lay at the foOt of 
rock, surrounded with rubbish ; for, on giting tt 
a stroTig blow with an iron at the end of my stick, tin 
angles fell off, detaching themselves with a, concart 
surface on their inner side; and I thus produced 
roujided blocks, exactly resembling those which I 
had seen scattered on the plain, and possesang all 
the hardness of granite: a phenomenon similar ta 
that of the balls lately mentioned as formed from '■ 
basalts, ^vhen the decomposed angles are struck off 
from tiic qiass merely by a blow. Those mwees, 
which appeared externally in the upper part of th9 
rock, were already rounded, witliout iiuving changed 
1 t^eir 



pttceL In workbg this rock from top to bOC- 
I, for the purpose of obtaining manses ol" the 
te ibr vaiious uses, those at any considerable 
[ht are rounded by their fall ; and the ground is 
Ered all around with a coarse sand composed of 
crystals of the granite, which, \vhen detached 
decomposition, are washed donii by the min- 
ost uf the tnassee separated from tlie 
[Mag of too great a size to be easily removed, 
fau^r even than is necessary for the various 
for which they are intended, such as walls 
'pavements, Uiey ore split with gunpowder; 
ly bad been broken lately in this manner ; and 
[w around them some scales which the shock 
detached from the harder part, and of which 
surface was convex and the other concave. In 
subsequent Travels will be ^en more consider- 

examples of blacks rounded without being dis- 

id, not only in granite, but in a sand-stmtt 

ttainiiig marine shells; and from a similar reason ; 

ly, that anjjular parts are pcnetraltd more 
fly than continuous surfaces by the causes of 

ID or of decomposition. 

SA9. But besides the granite, I had seen, in tlie 
at DiiriTistadt, some stones of a quite 
mt kind; these were brown, with whitish spots, 
r to tiie leucitcs of ancient lavas ; tliey resem- 
\ vbat is called w/iin-sioiie in England, wtiicli 
probably volcanic. I asked my guide whence 
;. caipe; he could not toll me; but addressing 
mvseli 



^loyBelf to a person.passing jby at the time^.tiielatti 
.directed me where to. find a man who worked! 
the quarries from which they were. brought, and wh 
readily: shewed me ,the way thither; 

240; After I had crossed the space strewn^ wi 
crystals of the granite decomposed in . the rock, 
no Ipnger saw any thing but the heath-^andy so fi 
and 150 pure, that, before it was fixed by vegetatn 
it had.bq^n.r$ti$ed up in dunes here and there byi 
winds. I found in my way a great many lar 
blocks oi granite covered with lichens; a proof tt 
no decognposition was taking, place on theii? surfiu 
After walking on for a quarter of an hour we en 
to a forest called Obeiitvald^ at the entrance of whi 
the grpund Uegins to rise above, the level of .4 
plaioj and has been opened in many places^ in ore 
to tai^e out the stone in question. ; As soon as 
entered the first quarry, I saw, . beyond a dou 
that this stone was a lava; the sections around t 
excavation, which bad been worked for a long tin 
were Ihp^e jof a kind of strata^ not regul; 
like the strata of granite^ schistuSy lime-sta 
and sand-stone, but similar to those of the lot 
around *oolcanoes; being tortuous and unequal 
thic^n^ss throughput their whole extent* The \ow 
pf these successive lavas that had yet been reach 
were very compact, and were full of the leucites 
round bodies which I mentioned above, and whi 
yveve in general of the size of a pea ; most of the 
were white^ but in son^e places they were reddis 
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4ilhe. upper laoas were more porous, and did not eon 
-tun so ■ many of these bodies; but cavities which 
•iiad been occupied by tliem appeared in the sec- 
tions and fragments : some of the strata approached 
very nearly to . the nature of volcanic scoriae ; and 
:M, Klipstein and M. iXIerke, whom I saw on my 
letum. to Darmstadt, (the former of which gentle- 
mea bad made a very interesting collection of the 
Anes of this province,) both told me that they had 
fb hesitation in believing the above to be lavas. 



i'Ml. Advancing farther into the forest^ my guide 

1^ led me to a small insulated eminence, around which, 

.awj all sides, I saw quarries of the above stone ; 

. Jmt the eminence itself consisted of that granite 
without micay (the sienite of Werner,) whereof I 
iad seen fragments on the Darmstadt causeway : 
it was from hence that this stone was taken for the 
icauseway, which might easily be done, because the 
^hole rock was full of fractures ; but it is worthy to 
Jl>e remarked that on this kind of granite the actions 
of the water and the air had had no inftuence, though 
.their effects on the neighboiiring rock of granitt 
containing mica have been already seen ; the masses 
of. this second rock had preserved all their angles^ 
AS well in their original situation, as when dispersed in 

.^^parate blocks. .; 

.242. Respecting the relative period at which 
these lavas flowed, a judgment may be formed from 
^e >yli(jle. assemblage of the abo^e monuments; this 

peri o 



S5G 

period must have been posterior to the catastrophes 
which, in the extensive space between the moun- 
tains, lett above the level of the ground granitic 
roclts of two such different kinds, thouj^h at s» 
small a distance, from each other, since one of 
tliese rocks is surrounded by the iaras; but the 
cones whence the latter flowed sunk afterwards, 
dui'ing subsequent catastrophes; as is the case with 
regard to the lavas which I have described in //ewe. 
When I was on the Mount of Sieriiie, I saw the 
lava a.t its foot rising for a considerable way, like 
those in all ti"iat country, above the rest of the 
Boil: I descended on this side towards the interior 
part of the forest, and crossed a space of eodw. 
breadth by which it was separated from a large 
eminence wliere nothing appeared but pure heath" 
sand; and I found from my guide that no oppor — 
tunity had occurred of discovering what lay beneath^. 
Having ascended this new eminence to a certaiiiK^ 
height, I perceived that it was the foot of a moun- 
tain; and from what my guide told me of the slon^p 
which appeared at tlie sunmiit of the latter, I com — 
prehended that tliis stone was gnmite. I afterwards 
learnt that this mounlain was the commencement:^ 
of the chain of granitic and other quartzeous rocks 
bordering the tine country of Bei-gsti-ass frottk^ 
Darmstadt to Heidelberg, which I described in thtr 
Tiid.'Vol. of rny first Travels; thus we find thac 
Ihis great chain begins, in the plain of Danmtadtr 
with two simple rocks, of different kinds ofgrafiife, at 
« very low level. How many repeated catagtropbrnt 

of 
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bnhole mass of strata are indicated to us bj 
IrpbenoaieQa! In the evening I returned to 

tstadt. 



Sept. '^th. I had the honour of seeing the Duke 
f£ Mecklenburg ; and liaving] passed the morning 
wittifais serene Highness and his family, I set out, 
»fter dinner, for Mtntz. The plain of Danmtadt 
is considerably higher than that near the latter town, 
towards which I descemJed through woods by a 
ptle declivity. On reaching this low ground, I 
iuvA it to consist entirely of sand, without any 
Hooes on tiie surface; so that I had little reason to 
i^t being obliged to travel over it two hours in 
tJie dark; for 1 did not arrive at Mentz till 10 
"clock. 

Sept. 5tk. I took a boat in which I embarked 
"*y chaise, in order to descend the Rhine as far as 
^oiogr/e. It is only 6 leagues below Mentz, near 
*^ingen, lliat this great river enters into vallies; 
**ld tliere also begin the vineyards which produce 
*^4e famous Rhenish whic. It is impossible to sail 
**i tLia part ol the river without continually ex- 
periencing new pleasure; I have described its pic- 
kxiresquc beauties in the md. Vol. of my tirst 
K" xravels, for which reason I shall not again speak of 
%hcm ; but it was with a more experienced eye that 
1 now beheid the geological features of the scene. 
At that time I described masses, forminii interrupted 

mntaioSj ia which I cumprehended nothing; but 

at 



t present, having lieen eRlightened on these subjecte 
J M. de Sausaure's Travels in the Aifis, all was to 
Ijcome intelligible to me. 

|«. S43. The <calley in^ which the Rhine here flows 
^as manifestly been produced by a great sub- 
sidence of the schistose strain that prevail in this 
'country; but tiie parts remaining at a high level, 
and bordering the valley, have themselves experi- 
enced many ruptures and [larlial subsidences whick 
' ,Jiave been attended by the angular motmi oJ the 
l^arts thus divided ; so that in sailing down the river, 
r i(Hie pyramid appears to rise beyond anotber; wheit 
iiese pyramids are viewed laterally, eitiier as ttey 
s approached, or as tiiey are left behind, they are 
[seen to be sections towards the river of chains oC 
L Jiills extending on their opposite side into tiie couft- 
l^y; and it is on tiie terraces into which these sec- 
ions are broken that, where the aspect is favDuniHe. 
1-^e "cines are planted in slopes composed of rub — 
ih. I stopped in the evening at Boppari, ooi 
t bank of the Rldm. 



Sept. 6th. I set out from Boppart at 6 i 
I rmorning. As I passed before Cobltniz, I felt greaC^ 
r.jregret timt it was no longer the residence of M. -^ 
jand Mad. de la Roche, and Capt. TaossoNjre — l 
.menibering what assistance I had received from the-^ 
former of these gentlemen, in my observations on-^ 
the banks of tlie Rhine at its confluence with the=^ 
Moselle^ and from the latter, in llie- excursions - 

■which 
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Wnch we ihadi^ togethef over thfe *dokanic mountains 
aarf plains of the country of Treves. 

244. The period at which both M. de Saussure 

aad myself made our observations was vei^ favour- 

ibte for the purpose of establishing, by monuments, 

wveral corresponding epochs in the history of the 

fiWA, and in that of Man; monuments which 

biMm labour has since demolished, but from which 

tr separately concluded, that (as it was expressed 

If M. de Dolomieu, who perfectly agreed with 

«) " no great number of ages has elapsed since 

* the earth was given up to the race of nien by 

" which it is now inhabited." During the course 

•four observatiohs, a greater progress was made in 

agriculture, in building, in the enclosure of alluvial 

•oils along the shores of rivers and of the sea, than 

hid' been ever the case in any preceding period ; and 

^this progress the traces of the effects of natural 

causes, connected* with those produced by the dif- 

foent-settlements of men, are in many places now 

^cealed. It is therefore fortunate for posterity 

A^t ceitain states of things, which, at the very time 

^hen they were described, were on the point of 

*^ing obliterated, have been recorded by observers, 

*5 has been shewn by many examples in the course 

^f my Travels already published. 

■' . *. 
' S45. This remark has been here suggested to me 
by a change which I observed, as I passed Coblentz, 
io a spot where a palace now stands, but where, in 

1778, 



^778, I had seen a deep excavation: I descriljei 
this excavation, and what was then to be observed 
there, in the ivth. Vol. p. 285, of my Lcttres sur 
- VHistolre de la Terre et de l'Ho??ami ; a work which, 
thougb it corresponds throughout with its title, I 
generally mention by the shorter name of my ^rst 
Travels, The monument of an epoch equally be- 
longing to the history of the continent, and to that 
of the men who have inhabited it, was at that tian 
open to view in the above sput, near the confluence 
of the Rhine and the Moselle ; and this monument 
' liaving been since concealed from aight, I shall nov 
I •*oncisety repeat my former account of it. 

246. The history of the continent was tb^ 
plainly to be read in the differences wliich were seen^ 
t at different depths, in the alluvial soil here formed 
• by ttie two rivers. As 1 have already said, a vast 
Excavation had been made for the foundatioQs 
wid underground offices of the palace, and bad 
been carried to the depth at which lay the first 
materials brought down to this spot both by tfae 
Rhine and the Moselle, wiiile the torrents that form 
tiiose rivers were still employed in clearing their 
.channels in the mountains ; at this depth, therefore, 
flay very large stones: but, in the sides of the ex- 
cavation, the size of the stones was seen to diminiali 
progressively from the bottom upwards, till at last 
^ Aey were reduced to small gravel, wliich was co- 
Tcred with a bed of sand from 4 to 8 feet in tliicfc- 
. lp^tffl^ ag^tni^ tion^ indJCTtting a period 
*" ' when 



thta die two tiv&s, having termitiated their ravage^ 
kd ceased to bring down anything ia their inunda- 
tioos but the sandf which, in some parts^ they still 
^Bltoh froBi their banks. Now in this spot had been 
4iK0vered a monucoent determining the date of the 
cwmeocement of the above period. There bad beeu 
tee a burying place of the Ronuins^ who had dug» 
K that purpose, pits, of which man y, on being opened, 
. \tiL been found to contain ashes^ remains of bones, 
MDus sepulchral attributes and legionary stones, 
jhgne of the sides of the excavation, I saw the 
tH&sxk of two of these pits ; they had been sunk 
1 the gravely the small gravd closing them at the 
top. It is therefore since tlie well-known time of 
fee abode of the Romans in this country, that the 
tccumulation of sand has been formed here by the 
isuodations of the rivers, which still cover these 
isilB during extraordinary swells. Many other 
lepulebres of a similar kind, to the discovery of 
^ch nothing vvill ever lead, are probably buried 
i^i^der tlie sand in this plain on the banks of the 
^^w; the above would not have been found, 11 
^ ground bad not been opened to so great a depth ; 
^^ the spot is now covered by the palace which 
'^ been erected on it; and unless I liad happened 
H^ be here exactly at the proper time to observe and 
"Iteblish the. account, it is most probable that all 
^le^oJUection of this curious fact would liave been loi>t« 

£47. In relating the same journey, I also di> 
^eirnbed the plain which opens on the kft bank of 

the 



affo 

purpose of repairing it : some of these blocks^ 
had beeo split with gunpowder, I clearlj 
ceived, by tlie difference of grain and colour 
same vtasses, to liave belonged to sfrala ; yet 
traces of any straia of tliis species appear eictti 
nally throughout tiie whole country. 

249. The ridge of hills that I first crossed 
composed of strata of foliated sand-stone, which 8 
seen to dip inwards, and of \vhich the direnk 
obliquely cuts that of the hill. I then dcscendi 
into a very narrow vale, wherein were the coal-pHi 
Here I learnt that these pits were the property! 
the town; and I fortunately soon obtained infornu 
tion respecting them, which I found more intelli^U 
than that of the colliers; for M. Wisckelzelh 
the director of the works, having heard in the ton 
that I had set out to observe them, %vas so oblijoi 
as to foUovr me to the spot. It is therefore oa t| 
authority, confirined by the head collier, whom I 
called, and who traced figures on a plank witli 
piece of chalk, (the language in which I best oi 
deratood him,) that I shall now describe tlie statei 
this bed of cod. 



250. The roitf, that is to say the immeiliatt I 
covering of the coal, is in this bed, as well as in all 
which I have anywhere observed, a foliated argilia-] 
veous stratum, with its laminse covered with iajpre*-' 
sions of vegetables. Here therefore may be applied 
that very estiential remark in Geology j tbat; these 
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f^, which, frbm their nature, must necessarily 
ite been fortned in a situation nearly horizofrtaly 
is the case with these argillaceous strata contain- 
vegetables^) and which yet are now found in 
different isituations, have certainly owed this 
ige of state to catastrophes. Now it will be 
\n how strange a catastrophe must have been un* 
)ilf|9oe by all the sty^ata of these hills, in order to 
ijlteoe litis bed of coat to its present state. 

151. The tmnsversal section of this bed, a* 
led Ort the plank by the head-collier, was 
rly in the form of a capital M. That part of 
bed which is represented by the side stroke on 
left of this letter has been tunned in such a man- 
Its to have become nearly "vertical^ the stratum 
lining vegetables being now on the outer side^ 
^rt represented by the other side stroke is in- 
I, retfcatir^ from the former^; and this also has 
le stratuin with vegetables on the outer side. One 
" of these parts, with one of those represented by the 
ttd central strokes of the M, is in each of the hills 
^l^h form the opposite sides of the vale ; and tho 
fcterval between these central strokes represents the 
vote itself. If the fractures and inclinations of the 
«ieparat^ parts of tfie bed of coal had been regular, 
iile section of the argillaceous roof would be desig- 
iMed by the latter strokes, which meet and form a 
V in the centre of the M ; but there are only ves- 
ti|geK of it here and there ; into such disorder had 
|he bed bfeen thrown, in consequence of the subsi- 
dence 
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detice which produced the vale ; and where this 
U lost, the coal has nothing near it but a coal 
mixture of stones of every kind. 

2^2. The present coal-pits being in the vale 
Colliers had arrived at the lowest point of those 
parts of the bed of which the section forms 
and h^d since followed them both laterally: 
these parts are not found to terminate every v 
at the same depth, for the bed having been bn 
the masses, thus separated, have undergone diff 
degrees of subsidence* I went down into oi 
the pits; and the collier, who accompanied 
shewed me several places in which the bed of 
had been disordered in its fall by these parti 
accidents. Though the pits had been sunk 
greett depth, the bottom of the two exterior pai 
the bed had not yet been reached ; but these 
not at present followed downwards, being of 
considerable lateral extent, 

253. Here then we have another interestinj 
lample of the manner in which were produced 
with vallies between them ; and hence appear 
mistake of those, who, for the formation o1 
latter, have recourse to the insufficient agen( 
running xvaters. Were it not for the bed of 
that it has been here found profitable to follow 
thing would be known of the internal state of 
twin hillsj externally resembling many others, \ 
B:f e B[ot n^erely associated in pairs, but multipli 

ri 
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ridges, and which, from the study of their surface 
me, are found to indicate the same kind of ca- 
flastrophes by thd sections and situation of their sif^at a. 
It was on the summit that this bed of coal was 
l&covered at a very remote period, its section there 
ang covered only with rubbish, and it has now been 
[worked a long time: many others have been dis- 
^lorered in the same manner, as I have had oppor- 
Itoiulks of learning in various countries. At first 
plheibed was followed from the top ; but it was found 
^ikogerous to proceed very low in\ this direction, be- 
J, when the coal was removed, the sides were 
ible to crumble down on a sudden into the vacant 
;e. Shafts and adits were then opened in the 
■wanner which is practised in' mines; and the same 
I caution is used in leaving or' placing the necessary 
props. .. 

254. The catastrophes, of which tnarks are in 
this place so visibly impressed on the superior sttata^ 
must necessarily 'have extended to the inferior also; 
for the latter were those that broke and subsided ; 
and these huge masses could hot have fallen into 
the Cflt;erw5 which occasioned their ruptures, without 
wpeUing the expansible fluids that then occupied 
those vacancies": how it was by these fluids, when- 
Wishing forth with a violence to which at present biir 
gbbe • exhibits nothing equal, that fragments, te- 
fongiog to strata not seen externally in the spaces 
wheBesiich misisses are scattered, were thrown oiif 
op the surface. This is the case with the masses 

' • of 
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of granulated quarts in the nelohbouiliood of ^ 
la-Ckiipelte : their original abundance here was s 
that tlrey were used for building the walls of tl 
towij, and pfivinj* all the streets; they have I 
also employed in paving the causeways, of whio 
saw one, a leajjue in length, in the way to Xi^tj 
yet iheir number does not appear to have dimn 
nishedj except in the immediate vicinity of | 
places Tihere some particular use has been madfld 
them; foi' I observed a great many on the hiUs'l 
jny road, and my guide told me that Uiey ' 
-brought thence in order to be cut into niill-stono. I 



255. On quitting the coal-pits, I took leaw 
M. Winckelzeitz, intending to return to Ai 
Chapelle by a difterent road, in which he 
good as to direct me. As I approached the tomt» 
I saw on the right a hill, with a steep side, consbts- 
ing entirely of sand; its name, Laseberg, implies 
the mountain of loose soiL The best road to Itft 
summit being from the upper part of the towB, I 
set out by that way in the afternoon. 

356. Having arrived at the hxav! of the stesp' 

face of the mountain, I descended one of its side 

to the foot; the upper part presented a section, about 

60 feet high, of very regular sandy strata, bdo* 

wbich was a slope composed of their fallen mate- 

^.rials ; I walked along at the foot of this slope, ■ffbere 

b'were lying such small hard bodies as had been con- 

' i&med in the sand, and bad rolled down to the bot- 
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htn ; «&d dbserving among these ti ptodigious abtin^ 
daace ^ murine exwvite^ I ascended tlie slope itself 
lo A put t^re I perceived that many 6f these bad 
raited on 4lte surface; they were white, but vet^ 
irall prcMTVed ; I picked up a great variety of specie!^ 
<kmn»^ mfTMy cardia, pcctines^ turbines^ nerit^^ 
terebratukef gtt^opetra, teeth of the dorado, pot^ 
fitetj isitikoetraiites with their concanfierations waved 
Itte parsley leaves, a piece of petrijied woody with 
# fam io }t^ full of the holes made by sea<^wordtrs, t, 
fipmded fragtnent of a primordial stone, which, aft 
well is aia^y of the shells, was incruSted with thft 
f*ie* of ^tf-ttw^ and lastly, some fragments (X. 

257. Oft one side of the abrupt part, I saw ttieife 

m^ldy MnAa (which, since they cbntaiA 'sb ghsat k 

i)iM^tity of VMrine bodks, must certainly have hteti 

lindneed On the bed of the sea in a positioti ttenHy 

Ami&^fdO deiscend considerably on tise sidfe 6pp6» 

Aitfe to their ^^iftidn, in the front of which * Vety 

e&tensive subsidence of their mass h&s tak^ pl£i^ ; 

they have also been b)vken off and have suhsiJded iA 

both sides of rhe abrupt^art ; so that their slopes Oil 

these sides are properly taluses formed l^ thft 

ertimblStig down of their loose materials. As&eftd* 

ing by Ofie of these slopes, which wa& cottered ♦iA 

a thin turf 00 sand, I foufld that the summit, #her6 

this turf was continued on a soil composed of small 

graiVd, extended behind to sotte dt^nee, with the 

^me Miicl^itiion «» the ixtctti. \ advanced to tltt 

brow 
% 
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.brow of the abrupt side, ancjl saw, t]iat it consisted 
above of the section of thin calcareous strata cow tv- . i 
ing the ^and to the thiqkness of about six feet, and 
in great part transformed into petrmlex. The up- 
permost of these strata^ probably in consequence 
of the actions of the air, exliibited only some con- 
cretions of petrosilex little connected with e^ch 
other, in which 1 saw most of the shells that were 
contained in the abrupt section of the ^awfif below 
them : I found there also a frai^mqnt of a bone be- 
longing to the tibia of some large quadruped, and at 
piece of wood ; and of both these the interior part 
was converted into pet resiles ^ and struck fire with 
steeL I would gladly have devoted much time to 
.the examination of the whole of this summit, for it 
appeared to be extremely interesting. . The turf was 
J^o thin.tp conceal the superficial soil, which cprx- 
sisted of sand mixed with gravely wherein I sa^y 
fragments of J^e^^>wi/eav containing the same marine 
Iwdies as the strata, and of pjimordial stones similar 
to that which I had found in the sand, incrusted 
with the tubes of sea-worms ; a proof that this 
gravel had been scattered hcr^ antecedently Xo the 
retreat of the sea: I have. seen, in many placed,' H 
. among fossil shells, pieces of gravely to which weie 
fittached, not only tubes ^of sea-woims, but likewise 
csti^e(B ; and of this I have given an example in ray 
Elempntary Treatise on Qeology^ p. 275. 
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258. It i§ therefore very evident that.the^e sand^' 
ftr^ta must haye* been formed in the sea, on the 

ruins 
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ruins of 'Stony strata ; that they were there covered 
by the calcareous^ strata^ which are now converted 
into petrosilea^ ; and that all the strata^ the Jpwer- 
most included, afterwards underwent /rflc/wre^, par- 
tial subsidences^ and the angular movement of their 
separated masses. In the subsidefic& of the sandy, 
strata on one of the sides of the principal eminence, 
amount has remained, on which there is a chapeL 
Hence, perhaps, . this toAvn takes the appellation 
that distinguishes it from many others in different 
countries bearing also thie name of Aw^ but with 
vanous additions: Aia^, which is a word derived 
*rom some ancient language, always denotes a spot 
^iere there is a minei^al spring ; as is the CRse at 
^i^'la Chapelk. *' 
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Sept, 9th. I set out at seven in the morning, in- 

tetiding to proceed this day as far as Lihge. I de- 
scribed the road in the Vth vol. of my first Travels, 
f-«^tter 136: iny observations having then been 
^Xact, I shall not here repeat them; but as, at that 
^ime, I did not include the primordial strata in the 
Catastrophes which I perceived the secondary to have 
lindergone, my conjectures respecting the causes of 
those catastrophes were imperfect, and I shall now 
jBupply the deficiency, 

259. In crossing at first some other hills.,«onsist- 
ing of sandy strata^ as I descended one in which 
the road was deeply cut, I saw a large section of 
its mass, where the strata bad the same strong in- 
clination 



itlHStioo as Iht '^ope, and prCseWwd fliefr tippet 
section at the top of tlie hill ; one of these strata 
was distinguishable from a distance, by the abun- 
dance which It contaitied of small marine bivalves, 
whitened by calcination, and become extremely 
brittle. Tliis is a nciv example, in addition to the 
fliohitiide of otiicrs that I have observed in various 
countries, of the impoitant fact, which, in my pre- 
ceding worlds, i have opposed to many ^olo^cal 
systems ; namely, that the sends extcndeil in stratx 
over such vast tracts of laEid are tlie product cS tfte 
latest predpitaiiofls in the anci«it sea; and tliat 
these strtH-a had participated in the latest catas- 
trophes of the st073if kinds which lie beneath them, 
antecedently to the relreat of the sea from our con—^ 
tinents. 

2(50. It was raining, when I came down into th^ 
plain, so that I could not quit my carriage to view*' 
6ome objects which required a near examination- 
1 passed Several of the sandy hills, whence is takcm. 
the lapis cnlmmiaris, so greatly conducing to th* 
celehrity of the town of Aiv-la-Chaptllc ; it being 
used foi" the purpose of converting copper into the 
best knoivn brass, which is transported to a great 
distance, as are also various articles made of that 
metal. Opposite" to one of these hills where men 
were then at work, aiid ifi the road t6 Henry Cha- 
pette, 1 saw a rock" wiiereio that road had been cut; 
tind whence stones were taken fot pavements; and 
riiis appeared to me to be at last a rock consisting 

of 
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of the settle granulated ^mrtZj of which I ha4 aQ 
\sjm% $een blocks dispersed on gti^r $Qil3 ; the s^cUoti 
of it3 ^r^tja wa& towards the road ; they wi^e very 
distinct, ^d descended rapidly oa the oppo^it^ sidf 
toivards/di small valley : I observed two Q\k^ simi* 
lar rocks on the same side of the. road* 

86 U Near thi^ spot, I afterwards saw, op the 

rigbtj the eipiuence composed of str(tfcif qi chalky 

which I described in the Letter cited above, having 

considered it c^ an object very worthy of attention, 

because I had not seen any other strata of tlic 5am^ 

species oa tliis side of Luneburg ; although in th© 

intermediate countries of fVestphalia and Loxver 

Soaxmy, vast quantities of the Jlints belonging to 

^^Qlk aire scattered on the surface of the sand. It 

'^as the observation of this circumstance which first 

^Mggested to me the idea, confirmed by all my sub-^ 

*^uent observations, that, during a certain period, 

^»^d on particular tracts of the bed of the ancient 

*^a^ its liquid became capable of dissolving the chalk 

^Vhich had been precipitated during an earlier pe^ 

fc'iod, leaving only the Jlints that had been formed 

in that chalk. 

2.62, Part of the way from Batisse to Li^ge X 
travelled through fields, because the high road w^ 
undergoing repair; and here I again observed a 
great many blocks of granulated guartz. The bas^ 
of the soil consists of some kind of foliated stone^ 
which I saw here and tbere^ but at a distance, in 

some 
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some deep cots, and which is covered with a great _ 
thickness of \5flf^rf; 1 perceived lalso that the lower 
strata of thJe latter were of a very [)ure white sand^ 
but tliat gravel was always contained in the grey 
or yellowish sandy which, in some places, lay on the 
surface. In the evening I arrived at Lihge. 

Sept. 10th. I set out in the morning for Brussels. 
If, when a traveller enters Flanders this way, he 
confines himself to the high road, a soil extremely 
fertile, and every where cultivated, will nearly put 
an end to his geological observations. I do not 
mean to say that this country is not entitled to the 
attention of a geologist ; but it cannot be properly 
examined otherwise than by passing from hill to 
hill ; and this I have never had an opportunity of 
doing. I again saw here great quantities of those 
irregularly shaped masses, which, because of their 
resemblance to the grh found in the forest of Fo 
tainebleauj I had called by the same name, coi 
sidering them as concretions formed in. sand; for I 
had not yet seen them, either in France or i i^ 
FlandcrSy except on sandy soils. But, from tta-^ 
beginning of my present Travels, I have ackno\i 
ledged myself to have been mistaken in this respec 
having since found the same masses on every kin^ 
of soil. I have besides explained that the irregula-X* 
figures of these stones are produced by the unequa,! 
induration of their several parts, and the consequent 
unequal decomposition of their surface ; but in va- 
rious countries I have seen angular blocks of the 

same 
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same kind ol stone. The hardest are a granulated 
quartZj with a very shining grain where broken; 
but from these there is a gradual transition to others 
of a duller grain, which however are also very hard ; 
I have been, told that, in some parts of Flanders 
they are used for mill-stones. 

263. It has already appeared, and will be farther 

Bhewn in my subsequent Travels, that, in proceeding 

towards .the south of Germany y blocks oi granulated 

guartz and of other hard sand-stones aire -found to 

succeed tliose of granite, porphyry^ gneiss, and 

otlier primordial stories which are scattered over the 

northern part, and which, as I have been informed, 

extend the whole way along the shore of the Baltic 

i^to Russia. Wkhih a certain zone, however, blocks 

^f granile continue to appear among those of the 

former kinds, as I have described in the road froni 

^fanover, by Hastenbeck, towards the Hartz ; and 

^n travelling through Flanders I also saw repeated 

changes in the nature of the stones with which the 

''Oad was paved ; some appeared to be of porphyry, 

others of granitelle: but I could not learn whether 

they had been extracted from scattered blocks^ or 

^rom some hill. * 

Sept. ]1/A. From Brussels I went on to Ghent, 
intending, from the latter place, to proceed by the 
canal on the inner side of the dunes, which, in 
sailing along this part of the coast, I had seen to 
4extend the w hole way into Holland. From Ghent, 

there- 
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CiOFefore, I sent back the chaitc which I haet Itwrf' 
at Casscl fgr this journey. 

Sept. l$tk. I set out from Ghent for Bruges, 
at eight in the morning, In a large and very commo- 
dious boat, which is about eight or nine hours in 
performing this passage. 

2154. This canal, like many others, is the widened 
bed of a small river, which, in the upper part of 
its course, winds between sandy hills, covered with 
heath, and extending beyond i?/Ti/a and j^rnhcim: 
in digging to form the canal, horizontal strata of 
iaud-^ione -hB.ve in many places been discovei-eA 
At hflU' past four, I arrived at Bruges, whence I 
immediately set out for Oxteud, by another canal, 
carried also within the dunes, and bordered, oil ttw 
Dtiier sidej by a very low fiat country. 

Sept. ISth. From Ostend I set out in a carriags^- 
at 10 in the morning, for Dunkirk. At low wateij 
tliere is a road along the strand to Newport ; but I 
preferred travelling within the dunes, in order to 
observe the soils wnich are protected by them against 
the attacks of the sea. As far as Fames, there ii 
a causeway, leaving Newport at some distance 
The country immediately around Ostend is extremely- 
desert, ueing covered with sand; but farther inland 
there is a very fertile soil, which is ai-gillaceous, vul 
is covered w ith peat. 

26^. Tb» 
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S65. The duties, or hillocks composed of the sand 
lught up from the strand^ when dry, by the sea- 
inds, extend along^ almost the whole southern coast 
f the North Sea, this coast being in most parts 
ordered by shoals, the sand of which is carried to- 
wards the shore by the waves and the tides ; so tliat 
lere the openings to the sea, including those at 
Dstendj Neuport, Dunkirky and Calais, are all pro- 
loed by small rivers preserving their couree across 
dunes. The case would have been the same 
the Rhine in the dujies of Hollandj had not 
great rivef, at some distance from tlie sea> 
itself into four branches ; the branch which, 
iving the straitest course, retained the name of 
passing through Hollandj two otliers, the 
and the JVaal, proceeding westward to join the 
re, and the fourth, which is the Issel, falling 
the eastward into the Zuyder-see. 

266. In the vth Vol. of my first Travels, I ex- 
plained what had happened in Holland, with respect 
to the Rhine. Whefl the Romans were in that 
Country, they had a custom-house on the strait 
branch of the river, which had preserved its course 
through the dioies, and at that time formed there 
tbe principal communication between the sea and 
the land. But the sand was driven by the waves 
in greater quantities against this point, than against 
wiy other on the whole Idngth of the coast, while 
the winds carried it hence to a greater distance over 
VOL, I. T the 
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Hk laTiffs I so that the dunes acquired here an 
tonishing breadth and heiglit. Thus the bed of 
branch of the river ivas gradually raised by the j 
that fell into it; and tlie dunes at last extew 
across it, the stream which now retains the nam 
Khiiie is a mere canal, passing on to LtydeH, 
temiinating ivithiii these dtiucs. 



267. To judge by the appeairance of the cow 
between Ostend and Cnlnh, it is probable th&t 
ancient times, peat began to be formed here, as ' 
as in Hollmd, whenever the du»ex had risen to s 
a height as to prevent the sea from spreading < 
the larrds at high water. From Fumes to Ihtf^ 
1 travelled on the embankment which borders 
canal, and is composed of the sand dug out of 
this sand was full of shells, as fresh and entire 
those on the strand on the outer side of the duf 
a [proof that the peat had been formed on a 
consisting of the sen-sand, which tlie ^vaves 
continued to spread over this space as long as 
brooks had deposited their sediments in sufficl 
quantities to bind it, and secure it from becom 
the sport of the winds; a process common at i 
on all coasts, along which, wherever the strai 
have been comjioscd entirely of pure wa-Jd 
dunes have at last been raised. 




268. The entrance of each of the ports abo' 

mentioned is a passage preserved by a small rii 

ttarcHi 
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kkough th^ 4^ne^; and the means employed for 
|tarding the lands behind, which ai^e of great ex- 
tat| and in general very fertile, secure, at the same 
jjpn^y not OQly an easy interior navigation, but* a 
|)pnnxMi(]f ation from the latter to the sea. The 
^Vir^e of each pf these small rivers through the 
lunes has been bordered, on both sides, with very 
strong walls; between which are two sluices: the 
[p^ sluice i^erves to retain the water in the canals 
ff^ the height of the middle tide, a^d the surplus of 
1^ land-waters runs off during the ebb : the outer 
Ipie serves, as is tlie case with all double sluices^ to 
puvy vessels out to sea, and to bring up into the 
jinnftls those which arrive thence. 
\ 

. Sept* lith. At seven in the mcxrning I set put 

jj^pQin Dunkirk for Calais^ taking Gravdmes in my 

*Tf»y. The canal, being at the level of tlie middle 

ix^es, is spqfie feet higher than the lands within : it 

:|s cut in the foot of the dunes, and a causeway runs 

jriong its side. It has probably happened here, as 

i^ Hollandj that the soil has subsided since it has 

heen drained by the canals ; but not nearly in so 

gret^t a degree, because this soil consists of sand, 

wixed with but a little of the mud of land-waters ; 

wbiereas that of a part of Holland^ having been 

chiefly formed by the sediments of the llhim and of 

the Metise, covered with a great thickness of peat, 

Hen enclosed with dykes, and thus prevented from 

receiving any fresh sediments, sank so niuc:i, that, 

T 2 tln'ougii- 
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throughout a very extensive tract, it is no less 
15 feet below the level of the ebb-tides. 

269. From Dunkirk to Calais I travelled aim 
the whole way over the dunes^ which' are very wid 
but not high. There was a strong westerly win 
and this occasioned the upper part of the dwm 
bear the same appearance that I have seen in the 
..passages of the Alps during winter, when the snow 
on those mountains is pulverized by frost : this sn 
is then caught up by violent winds, and when th 
clouds of it are seen from the foot of the moun 
travellers do not venture to ascend ; because, at 
same time that it effaces all the beaten paths, 
forms a. kiqd of mist, through which the stak 
planted to mark them, at certain distances, can 
be discerned. Such was now the appearance of tfie 
dunes J for clouds of sand were flying .over them;i 
and it was easy to judge that, but for the carex and ' 
arundOy the seeds of which, transported also by the 
wind, spring up on this sand as soon as it is moistened 
with rain, not only binding it with their roots, but 
detaining with their stalks such particles as are . 
driven into their 'interstices, no dunes would hav^ 
been raised here, and the country, to the distance 
of X,\so or three leagues, would be wholly covered 
with the sand, in which the winds would still con- 
tinue to make deep furrows. 

Sept. \5th. I spent this day at Calais^ in order 
to observe the neighbouring country. The dunes 

continue 
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Fntinue as far as the chalk hills, which, at a league's 
stance from the town, begin to border the sea. 
followed for some way the high road leading to 
BouiognCy on a low soil behind the chalk hills, and 
f, was struck with the quantity of siliceous gravel 
j»f which this soil is composed ; the canal passing 
along here is in some places above 20 feet below the 
surface, and in the whole depth of its sides I saw 
oqiy this gravel, witli. scarcely any mixture of sand. 
Yet the outer strand consists entirely of sa?2dy which 
the winds raise up in diwes ; and nothing is seen at 
foot of the chalk cliffs, but Jlints of a totally 
ifferent species. The same siliceous gi'avel is found 
many of the interior parts of the continents, 
here there is no chalk ; I have seen it in chalk in 
tome parts of Champagne^ and in the cape of the 
'Needles in the Isle of JVight ; but it is not of the 
kind which is found either in the chalk hills of 
Calais^ or in those of Dover on the opposite side 
r of the Straits. 

Sept. \6th. I embarked at Calais for Dover ; 
thus terminating a journey that had occupied me 
two months, through countries very dissimilar in 
their nature, most of them so much frequented, that 
the geological facts which I have here described 
may be easily verified; and it may, I think,, be 
judged, that, if these are exact, they confirm my 
system of Geology in all its parts. With regard, 
however, to an object so vast, and so long involved 
^ error by superficial observers, it is impossible to 

extend 
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extend observations into too many dRffelpent coan 
tries, since thu^ riot only will more people hkie i 
ill their power to verify therti, but, the sikmfe ftui 
damental phenoniena bdng attended with & gri^kH 
variety of circumstances, it wrH be the mbffe etay t 
judge whetlier they have been ^generalized X^HMl &^ 
acthess. It was by these consideratidris th^ I wa 
determined in the plan of the following Travels, 



Travel 
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I. 



tAVELs in the Peninsula ^ Bremen, at dif* 
fcre¥it Timts^ and in diffaxnt Directians. 



^^' 1 HAVE frequently remarked, and k must 
lm?e evidently appeared in the preceding Travels, 
I ftat the masses ef stones^ which certainly belonged 
oi^nally to strata of known species, but are now 
scattered over the surface in countries where these 
strata are not seen, form one of the most in^rtant 
of geological ffmmments ; « since they offer a rigorous 
criterion of the different systems concerning the re- 
^lufions which have happened on our ^lobe, and 
which are indicated to us by the fractured and dis^ 
ordered state of the strata composing the mass of 
tfee i*ontinents ; so far as it is within the reach of 

W observatiom For every system which does not, 

• 

^ a precise manner, explain all the various circum- 
stances of this great phenomenon, so intimately con- 
'^ected with the present state of our mineral strata^ 
^ deficient in the most essential character of truth. 



271. Inmost of the systems which ascribe an in- 
^^Kialable antiquity to our continents^ whatever be 
''^^ cause assigned foi' the retreat of tlie sea^ these 
^^sses of ttmie are^supposed to have migrated on their 

surface 
7 



surface from eminences corpposed of stones of the sai 
^ genera. The first general ifact which I opposeci 
this supposition was, that these masses are found 
spots' separated from all stony eminences by mai 
deep vallies. Now in order to avcJid the conclusi( 
immediately resulting from this fact, recourse wa 
had to the hypothesis that the valUes had been ex 
cavated by running waters subsequently to the m 
gration of these masses. To my next objection 
that vallies are no where observed to have beconji 
deepeVy it has been replied that this effect is U 
.y/o23f;/j/ produced) to suffer successive generations ( 
men to transmit to each other the account of an 
steps observed by them in its progress. On a sul 
ject less important, it might be sufficient to remar 
that with answers like this, which admit no crite 
rion, the most direct objections might be evadec 
But here the History of the human race is deepl 
involved; and I have therefore neglected nothin 
for the purpose of collecting together the faci 
which refute a hypothesis thus completely gr at uitou 
with the view of at last eradicating so dangeroi 
an error from the minds into which it has been ii 
sinuated. 

272. I have already opposed to it, with muc 
detail, two great classes of yi/c^^; one with respe 
to these masses themselves, which, if, at howevi 
remote a period, they had proceeded from any em 
nence, it should be possible to trace -back thithe 
beyond the vallies supposed to have been subs 

quent 
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quently excavated on their road ; and which, in that 
case, we should find scattered in greater abundance, 
proportionally as we approached that pretended 
source. This is even what has been assumed by 
Mr. Playfair as the real fact. Now I have de- 
scribed accumulations of blocks and gravel in many 
spots very distant from all mountains, and encom- 
passed by spaces in which few or none are found. 
The genera and species of these scattered masses 
are also seen to change from place to place; and 
among them there are many of kinds unknown in 
any mountain within a great distance all around. 
The other class of facts which I have opposed to this 
» hypothesis consists of evident proofs that the vallies 
are not assignable to running waters^ but that they 
existed on our continents before the sea retreated 
^to its present bed ; having been produced by the 
catastrophes which were undergone by the^^r^^a 
^hile still beneath its waters. 

273. But there is besides another class of facts 

to which this hypothesis cannot be applied ; I allude 

^^ the islands, whereon are found quantities of blocks 

o* Various species not belonging to their own stony 

^^^CLta: it will not surely be supposed that these 

^^^nds were not surrounded by the sea until after 

^ blocks had arrived on them from the continent. 

^w in my Travels on some parts of the coasts of 

; • ^ Baltic and the North Sea, I have first described, 

^^ the Baltic^ the Danish Islands^ with those of 

the 



Pod and of Rugen, and afterwards, in the iV(#^ 
Sea, some other islands on the coast of Sleswigi^ 
all of which are covered ■vvitli gravitic biocks ift 

great abundance. 

Q74. Lastly, such peninsulas as contain no TTWufh 
tains to which the htocks now scattered over then 
can have belonged, are, in tiiis respect, in tiie sami 
case with the islands ; and in the above Travels I 
have related, with many details, my observations In 
the long peninsula of Holstein and Slcsxcigk, sepa- 
rating the Baltic from the Norih Sea. I have men- 
tioned there likewise tliat of the country of Bremen, 
situated between two long gidphs, one of which, oa 
the east, receives the Elbe, and into the other, oa 
the west, the fp'eser discharges itself. I considerei 
the latter peninsula, in particular, as very important 
to be observed under this point of view; not onl/- 
because, it being more frequented by travellers 
than the former, my observations in it migiit nior^ 
easily be verified, but likewise on account of its stilfc^ 
greater distance from &ny mountain. Besides, thi^ 
peninsula lies in the road to several countries o^ 
Gerrnany in which I have had occasion to travd— 
I have llierefore crossed it in different directions ^ 
either purposely, or in my way to other places; antJ 
as, in imssing through it, the hhchs scattered in va-— 
rious situations have always formed my principa.1 
object, I have thought it best to collect together al/ 
tliese journeys under the same title. 
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Aug. 9th J 1797- I arrived from Yhrmmth at 
Cuxhitoen^ situated al the ^xtraility of the penin- 
mla of ^hich I a!m now speaking. The pott is an 
Artificial cainal at the mouth of a very small stream ; 
It is bordered with dikes, for the purpose of se- 
cnrin^ against the high tides t great tract of mea^ 
dcrtvs, which ^xtehds westw&rd, and is coiYiposed oi 
tot seU'Sand driven in by the waves and the tides : 
no iUnes having b^n formed on the side next the 
^ these meadows, drained by canals, are there 
gtitorded by a drke, which, as its nature engaged my 
Motion, I followed for a considerable way. I 
found atssembled in it vast quanftities of blocks cf 
Mmordial stones^ some of them very beautiful, and 
icitS6en in any of Xhe strata of the nearest chain 
^f mountains, namely, the Hartz ; in my endea- 
vours to learn "whence they had been brought, I had 
^^e good fortune to make acqugtintahce with M. 
V"oLSMANN, Director of the works of the port 
Od of the dikes, who was so obliging as to give 
^« all the infortriation which I shall now proceed to 
•^aiK 

275. It was not till the year 1733, that this coast 
tad been brought to such a state by natural causes, 
iSarhely, the actions of the 6ea and of the land-wa* 
lers, as to suggest the design of making advantage 
rf their operations. The first thing which was then 
lone was to secure the entrance of the port, and the 
iikes that border the carial, by two moles com* 
30sed of large masses of stone. Dikes against the 

sea 
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sea had been raised some time before, in front of a 
great extent of nezo lands on the west of the port, 
wtiich it was intended to convert into good mea- 
dows: but those who conducted this work, not un- 
derstandintr the science of dikes, had made them too 
near the coast, with inflexions following those of the 
lands: the consequenca was that, during violent 
tempests from tlie open sea, these dikes wjere 
broken down, especially in the parts where the waves 
rushed with the . greatest force into their recesses, 
For some time, it was attempted to break the waves 
by fascines ; but this expedient proved very expen- 
sive ; for the fascines soon decayed, in consequence 
of alternations of moisture and drought, and Ihe 
waves then, attacking them, suddenly demolished 
the whole work*. The plan of employing blocks foe 
this purpose was suggested by the quantities vvhidi 
were scattered over all the neighbouring countries; 
and in 1776, its execution w as commenced. These 
blocks being known to abound greatly on the soila 
of Mecklenburg and Holsteiny they were first brought 
from thence ; but when all those near the coast had 
been removed, the expense increased proportionally to 
the distance at which it became necessary to seek for 
more ; and all the blocks found at the extremity oftha 
peninsula near Cicxhaven itself, had been exhausted* 
in earlier times, by the similar works carried on irx 
Hollaiid. At last, about the year 1785, a spacer 
within this peninsula was remarked as being entirely" 
covered with them, w^hence, though the distance was. 
considerable, they might be brought at little ex- 
pense^ 
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lense, by means of the stnall river Zw7/e, which 
asses this way to join the Elbe : this space is in the 
eighbourhood of Hornbiu^g^ an inland town be- 
reen the ports of Stade and Harhorg. M. Wol^- 
lann informed me that, sin^e that time, about ffOO 
zU of blocks had been brought from thence every* 
3ar to this extremity of the peninsula, the last con- 
sting of 400 qiliintals; and these had been em- 
loyfed in constructing a dike^ which was seven or 
ght feet high, and of sufficient breadth to resist 
e greatest impetuosity of the waves, and which, 
ginning from the dike of Cuxhaveriy already ex- 
ided three»leas[ues to the westward of that town, 
may therefore be judged what a prodigious quan- 
f of blocks had been brought hither from one par^ 
ular district of this pen'msulc. 

276. I walked along the dike a considerable way, 
d was in continual astonishment at the variety of 
3se stones, and the beauty of many of them: 
'at numbers of the blocks^ having been too large 
carriage, had been split with gunpowder, which 
I even rendered it more easy to arrange them 
:ily in the wall, where the sides freshly broken 
beared in front; among them were several of a 
'7) granite^ like that which composes the granitic 
inences of the Hartz already mentioned, as well 
the. chains of the Giant's mountains in Silesia^ 
\ of those in the country oi Bayreuthy which 
shall hereafter describe; but were any one 
posed to fancy that those inountainSf notwith- 
standing 



itanding their remoteness, and the iiitcrvemng gulph 
of the E/be, had been the sources of the masses 
scattered on the peninsula, his imagination might 
still be stopped by the different natures of the other 
masses, among which I saw a great variety of fine 
granites containing red f eld spar, oi porphyries^ of 
gneiss, and other quart zeotis stones; none of these 
being in the mountains mentioned above as tlie pnlj 
eminences to which it cotild be possible to refer. I 
now formed the design to take sonie future oppor- 
tunity of going to observe the country round Horn- 
burg, and in the sequel I shall describe it ; but il 
will previously be seen that there was no other rea- 
Bon for bringing the blocks from that particular spot, 
than merely the convenience of transporting tfiein 
down the Lithe to tlie Elbe; for there are many 
other parts of the peiihisula which could have fur- 
nished them in equal abundance. 

277- I set out the same day for Neuamalde, at 
^ distance of about three * German miles. The 
new soils, which have been formed by the sca-saiid 
UTid the sediments of the Elbe around Cuxhaven, 
^itzenbuttk, and the eminence whereon the latter 
stands, are very fertile, and for tlie most part co- 
T£red with fine meadows ; they are more than a 
league in breadth, and border the original coast, 

* It will be unnecessary to repeat, in these Travels, th&t the 
distances in Girmani/ ate always reckoned Im German laWtt, 
each of which is equal to about five EngUsli nillea, w two 
f Tr ench kftguea. 

wliicb 
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irjiich rises in sandi/ hills. lo the 1st Vol. of my 
Travels lately published, I mentioaed that the u^m^ 
of geest is given to these sandy soils, in order to dis- 
tiogubh them from the marshes, or n^w Iwids Ridded 
to the coasts* which, before they were eiK^losed with 
fKkes and drained by canals, were merely morasses. 
This sand is of the kind common to heaths ; I agaio 
found on its surface tliose particles of white qnaria, 
which, as I remarked in the preceding journey, ap- 
-ptox to belong to it ; in its own nature, it is very 
barren ; but it may be rendered fertile by manure 
and tillage : this appears, within a certain breadth, 
in the geest which borders the meadofwSf because 
cattle are kept in the neighbouring villages ; but be- 
yond this zone, nothing is to be seen but hills co- 
vered Mith heath : I travelled two miles without per- 
ceiving in the whole horizon any house, or even a 
hovel, or a single tree ; and how easy it is to miss 
one's way in such a country will appear in one of 
my subsequent joumefys. Such is tlie state of this 
ivbole peninsula, except in the vales wijere rivulets 
fiow, which are covered with peat : I crossed one of 
these vales before I reached Neuenwalde; it was 
covered with good grass, having been drained by 
ditches within the last ten years ; aiid as the winds 
carry saud to the borders of the peat-masses between 
the hills, those parts were iiere become arable land. 
It is from points of this kind that cultivation spreads 
over the neighbouring soils, because of the cattle 
kept here; the slopes bordering this vale were thus 

in 



r in tillage, and on some parts of tlieru there were 
I ■already small woods. 

El Aug. \Oih. I set out from NeuempaUe fcr 

I •jBremer-Vokrde, by Bederkesa, Heime-Muhkn, and 

\ •Drit^eest, a distance altogether of four miles and 

I "a half. The {ground is in tillage around all these 

.villages, for which indeed the situations most la- 

■ -vourable lo agriculture have been purposely chosen. 

Now in clearing the lands, blocks have been found 

'here in such great abundance, that they are used 

-in all these villages for the foundations of the 

• wooden houses, for the enclosures of orchards and 

I gardens, for pavements, and for the stone posts 

I 'placed along the houses and the sides of the road; 

■yet many are still lying on the borders of the fields. 

r »lt was very evident that all these Mocks had been 

taken out of the cultivated lands ; because the heatli 

was covered with them in as great abundance near 

■the villages, where so many had been used, as in 

other parts; nor did they all appear at the surface; 

^ for in this country, wliich is so little frequented that 

■no attention is paid to the roads, it is impossible to 

make any speed in travelling, lest the wheels or 

P»-axle-tree of the carriage should be broken by 

striking against the blocks buried under the sand, 

as I had already experienced on the hill near Osm- 

burgh. 

278. But I met with a still more remarkable pbe- 
oomcnoa of this kind near the village called Dr'it' 

' gust, 
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geestf (or third geesi.) This village is situated on 
the side of a hill sloping down to a branch of an 
immense peat-moor^ which extends to a great dis- 
tance northwards, and bears the name of Lange- 
mer^ (long lake ;) whencie it appears that, at the 
time when the German language was introduced into 
this country, there was here a lake^ which has been 
since filled up with peat, like some that I have de- 
scribed in Mecklenburg: in this peat-moor, tliere 
are still spaces occupied by water. Across this 
branch, a very long causeway had been recently 
formed from Dritgeest to the succeeding geest or 
^mdy hill. These causeways in peat-moors are 
made first with sand, passages being left across them 
for the rills of water ; more sand is then thrown on, 
^'li by its weight, in wet seasons, it has displaced 
^6 peat, and reached the ground at the bottom ; 
^r which it is covered with stones, to produce 
firm road. 

979* All this had already been done along the 
21\iseway from Dritgeest. I went down on it, while 
^^ horses were feeding, in order to observe it ; and 
Asides the stones with which it was in a manner 
^ved, I saw that the whole way, on both sides, were 
tone-posts, made of very beautiful fragments ; and 
Oaced very near each other. On my inquiring 
whence these stones had been brought, an excava- 
lon was shewn to me at a small distance on the 
ilope of the hill : I went up to it ; and although so 
great a quantity of blocks had been taken out, they 
were still accumulated there in such prodigious a- 
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buodancc, that they appeared to form tlie mass of 
this slope, which was turned towards the large vale, 
and consequently toivards the point of a great Jui- 
s'uknce of the straia. Heiice may be formed some 
idea of the quantitks of lliese blocks; but as I 
wished to observe more particularly the variety of 
their species «-hich I liad remarked in the stoue-posls 
at the beginning of the caiiseway, I went back to 
tell the postillion that I meant to walk on, and tiiat 
he should meet me at its farther extremity. I then 
followed the line of these stone-posts, which pre- i 
sented towards me their sides freshly broken; and 
I do not believe that a finer collection of priniorM 
stones can any where be scon. I observed tliere 
some granites not excelled hy any of the Egyptian 
Icinds either in beauty of colour, in hardness, or in 
tlie brilliancy of their crystals, which iicre not oolj 
of ditierent tints, but of different sizes ; there were 
also several species of gmiss, very bard porphymtt 
masses of a porphyric substance but without crvi- 
ials, jaspers, and other genera of stones ; and in 
some of these masses I could plainly distinguisii 
stTala of different natures. 

280, Here then are stones, not belonging; to an? 
of tlie mountains within a great liistance all around, 
and appearing as if artificially accumulated oh a 
bill in a /)wiijwu/fl intersected with vaks, which, be- 
ing covered with peat, have certainly not been at- 
acoated by the brooks now flowing in them. Hence 
it is impossible to suppose that these blocks can liavc 
•iifxsa detained liere by any cause, iti tiie course ol' 

their 
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tlieir mgrntion over the continent from a very re- 
toote distance, and formed into this vast h6ap ; they 
must have been expelled from within, during the 
catastrophes of the strata, in the very spot where 
they are at present found. Now this great conclusion, 
which is of such general importance in Geology, 
and has already been supported by so many facts 
in my preceding Travels, will be confirmed in the 
sequel by a variety of other phenomena. In the 
neighbourhood of this spot, I saw flintSy mixed 
with other gravel, beginning to appear on the sur- 
face of the sand. 

281. Within a certain distance, I continued to see 
mapy block$ along the road ; but, so long as they 
are observed only on heaths, where they are covered 
ivith licfienSj it is impossible to distinguish their na- 
ture, which does not appear, except when they ai'a 
freshly broken ; apd in this state I again remarked 
many of great beauty, among the stone-posts bor- 
dering other causeways across branches of peat* 
moors. But the finest collection which I saw was 
in the wall of the garden belonging to the Amt- 
house at Bremer Vehrdey where I did not now make 
^y stay, because neither the Amtmann Mayer, 
^ho had so hospitably received me in my travels 
through this country in 1778, nor M. Findorff, 
my intelligent guide in the great peat-moors of the 
neighbourhood, were any longer at this place. I 
therefore presently quitted it for Closter-Severiy at 
the distance of three miles. In part3 remote from 
habitations^ the heath rose to such a height as 

y S . almost 
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almost entirely to conceal the blocks ; but cultlv*- 
tion had extended itselt around two principal cen- 
tres, Seljigen and Closter-Sevett, as well as around 
some smaller clusters of houses; and the surface of 
the heath having bECii here taken off, for the pur- 
pose of spreading the turf over the cultivated lantts, 
I saw, on the soil thus laid open, abundance of 
blocks as far as the borders of the fields ; so that 
those placed along the side of these lands next to 
the road, and in the villages, have alt beea taken 
out of the ground when cleared for tillage. 

282. Betv/ccn Seljigen and Closler-Seve?}, abridge 
had been begun over a canal cut for the purpose of 
opening a communication between some large peat- 
moors, and thus draining tlieni all together by lead- 
ing their waters in a deeper channel towards two 
small rivei^s, the Oste, which discliarges itself di- 
rectly into the North Sea, and the Swinge, which 
joins the Elbe near Stack. For this work, fragments 
of blocks had been brought hither in vast abundance; 
and among these I saw the same varieties of fifle 
primordial stones : I remarked especially a granite 
similar to that described on tlie summit of Alotit 
Blanc by M, de Saussure, whom the position of its 
strata induced to acquiesce in the conjecture of M. 
UE Doi.OMiEu, that the granite first formed was 
that which contains the smallest quantity of niica. 
Among the masses collected for the bridge, there 
were several species of granite containing very litlle 
mica ; one of these sjiccies, in particular, was very 
remarkable; its cryit&h' of fclclsjmr, as well as those 

of 
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of guartZy were perfectly white, and were thinly 
ttterspersed with specks of mica nearly equidistant 
from each other. On these heaths, I frequently ob- 
jerved masses distinguishable from a distance by their 
irhiteness, and I always stopped the carriage, in order 
to go to examine them : they consisted of the same 
white granite with very little mca, which, though 
mch indurated, (as I tried, for 1 constantly car- 
ried with me a large hammer,) was covered with its 
own crystals J detached from the mass by decompo- 
sition ; by this circumstance, the iichern were pre- 
vented from growing on it, and its colour was con- 
sequently not concealed. Inquiring of the men 
vho were at work on the bridge whence the masses 
X)llected for it had been brought, I was told that 
hey came from no great distance; and that, in 
bearing away the sand around those blocks which 
ippeared at the surface, in order to split them with 
gunpowder, others were generally found buried 
either under them or near them. 

283. Though these hills are almost every where 
covered with heath, there are on them a few spaces 
wh^re the sand is so iSne and so pure, that the 
^^'inds plough it up, and scatter it over the heath 
U'ound. It was for this reason, that when, in my 
irst travels, I went to observe the thickness of the 
'lackish earth produced on the heath-sand by the 
^mains of. decayed vegetables, in places which 
•^ere so remote from all habitations as to be still in 

state of nature, I commonly found some of this 
'^hitt sand mingled with the blackish powder. Now 

in 
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in my present journey, Mherever the winds, fblloir- 
ing some particular track, had furrowed the sanilG) 
any considerable depth, I saw, uncovered, block) 
among gravel and masses of inteniiediate sizes, con- 
sisting of the same kinds of stones which were used 
in the pavements of the neighbouring villages and 
towns. I saw likewise on the lieath some artificid 
mounts, composed of one large block i;i the centre, 
■with others ranged around it ali covered with 
lichens; these are tumuli of the ancient Gt7-THans; 
and i shall soon have occasion to describe, oa 
these heaths, a more considerable monument of the H 
same nations. 

284, In the course of this day's journey from * 
JBrcmcr-l'okrdv to Jioicn/jurg, which is three miles 
Ijeyond Closter-Seven, I came to many cultivated 
spots, and I saw that agriculture was continuing tt 
extend itselt All the vales within this space beiog 
covered with peat, and every where drained, th^ 
were already overspread with good grass, and 
afforded pasturage. The small river Ait passes bj 
Clostcr-Seven, and flows through some of these vales 
of wiiich I shall speak more particularly in another 
journey. There were several young woods in a 
space evidently appearing to have been occupied, in 
more ancient limes, by a forest ; for many old 
stumps pf trees were scattered among the heath. Itt 
ray first Travels, I mentioned some tracts -whicli re- 
tain the name of forests, though a few stra^ling 
(ItLdyed trees are now the only vestiges of their 
" " forineF 
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Artner statB, and no new plantations can be made to 
thrive there; whence it is manifest that, since tlie 
'With of the continent, the soil must have undergone 
a chaBge. 

Aug. Wth. I set out early from Rotenhurg, 
"tiii^ I might reach Hanover the same day. As far 
as Kettenborg^ I remarked every where the same 
circumstance with respect to the situation of the 
blocks ; namely, that some spaces where they were 
very thinly scattered were succeeded by others in 
which they were accumulated in prodigious quanti- 
ties ; the latter was the case chiefly in tunnel-shaped 
concavities, such as I described in my last journey, 
where I particularly spoke of some, near Osnaburgh^ 
entirely surrounded by eminences, except at the 
point which affords entrance or issue. Between 
Ktttenborg and JVaisrode^ cultivation had already 
made considerable progress, and appeared to be 
checked in those places only where the blocks lay 
In too great abundance. 

285. From Walsrode I set out for Hadenstorf^ 

at the distance of two miles. Walsrode stands 
in a plain, through which passes the small river 
Bome^ in its way to join the Jller on the 
S. W. After crossing the former stream, I 
ascended a small hill by a deep cut, in the 
sides of which I saw that the superficial gravely 
compclsed of primordial stones and of Jllnts^ ex- 
tended to no great depth ; and that below it were 
^rata of pure sand^ distinguishable from each other 
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by the difference of their colours. The upper part 
of this hill was a heath of vast extent, which having 
been pared and grazed, blocks might be descried on 
it from a great distance : for some way, I observed 
a few here and there, and among them, one of that 
xvhite gramte, on which no lichens grow, because 

• 

its surface suffers decomposition; but, as I pro- 
ceeded, 1 found the quantity of the blocks diminish, 
till at last they totally disappeared, as did likewise 
the gravel ; so that, even in the furrows niade by 
the wind in the loose sand, not a stone of any kind 
-was to be seen. Were it not for the cai^ea^ aremrioy 
ivhich is continually springing up on ihis.sa?7dy and j 
of which the stalks detain the particles carried about 
by the vVinds, it would not be possible to cultivate 
such soils as these ; and it indeed now requires great 
patience in the inhabitants, who are satisfied with 
scanty crops of rye and of buckweed, not being ac- 
customed in this country to see any thing better. 
I noticed this particularly at Hademiihleny a village 
standing in a small wood of old trees, with some 
fields of rye near it ; the crops here were extremely 
thin ; and the care<v arenariaj by which alone the 
grain was protected, maintained its right of pos- 
session even among the ears. 

286. The next stage was to Mellendorf^ two miles 
and a half beyond Hadenstorf. Froqi the latter 
place I descended towards the small river Aller, and 
having passed it by a ford, I entered a flat plain, 
which it took me about four hours to cross. The 
sand here continues the same ; but the plaiq being 

sur- 
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sarrounded with hills whence rivulets descend, and 
the snow lying on it in winter, the heath is mingled 
with a greater variety of other plants, and a greater 
quantity of vegetable earth is formed upon the 
sand ; so that this space was already partly culti« 
vated. I did not observe here any stones. 

287. I was now, properly speaking, out of the 
peninsula; that is to say, I had advanced on the 
continent beyond the point to which the tide rises 
in the Elbe^ and above which the river, having ar- 
rived from distant granitic mountains to the east, 
pursues its course alone ; yet I saw no more blocks 
of granite. As I ascended towards Mellendoj^f^ I 
at first perceived . nothing in the sand but flinty 
gravely and particles of white quartz ; but after- 
wards, as long as I had sufficient light for obser- 
vation, all the stones and blocks which I saw on the 
hill were of granulated quartz. Thus vanishes all 
probability that the blocks qf granite found in such 
vast abundance over the whole peninsula have pro- 
ceeded from any mount ainsj even admitting the sup- 
position that the Elbe may have excavated its val- 
ley at a later period; which supposition however, 
though it may be entertained with respect to rivers 
viewed only in maps, must necessarily be aban- 
doned when the real course of those streams is ob- 
served; as I shall havt occasion to shew in de- 
scribing the Elbe iti^elf. 

S87. i. 
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; S87. a. Tn the evening I anlved at Hi 
[vhere I had niucli pleasure in again seeing some 
wry dear tVienda : the excellent Dr. Zimmermann 
indeed was now no more; but I found here his vii- 

\ .toous and amiable widow, for -wlioni I have always 
retained a very sincere friendship. The wortiiy M, 
Von Pape, Director of the post-houses in this 
comstry, was still alive ; and as lie knew what were 
the principal objects of my observations, he pro- 
jioscd to me two excursions, on which we soon after- 
wards set out, and of which I stiall in future give 
the details ; but, as I announced at the beginiiing of 

I -this article, I shall here contine myself to accounts 
©f my travels in tlie pemistda of liremoi. 



I 



Oct. Ath, 1797. I set out from Hanover, 
company with a lady who was going to England. 

2S8. As we began our journey in the momio^ 
we saw by day liglit tliat part of tbe road along 
which, in my way to Hanover, I iiad travelled late 
iu the evening. I have just said tliat, from the 
borders of Xhe- Alter to MeUendorf, I had seeo no 
^blocks and that, afler pa*sing tbe latter place, I 
had observed nothing, as long as the liffht had 
lasted, but masses o( grumtlated quartz. But now, 
at a Uu!e distance from Hanover, I again saw bhch 
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flf gramiCy especially along the vfllage of Ld^igen* 
hagen, where they lay in great abundance* 

289* After we had passed J/e//e«<for/, our postillioft, 
who had never travelled this stage before, lost his wayj 
and instead of driving OS to Esselj in the road to IVak* 
rodty he went towards JVickenburgy in that to ZeU: 
as these heaths are crossed by roads in all direc^ 
tions^ we had travelled three leagues before he dis- 
covered his mistake; and we then learftt that we 
were as for from E^sel as from MeUendorf. I wa« 
vexed at this incident on account of my coYnpanio)i»y 
since it now must be night before we could reach 
Walsrode ; but for myself, 1 was not displeased at 
having thus an opportunity of travdling three leagues 
along the zone without blocks^ already mentioned as 
lying in the interval between the end oiih^ peninsula o( 
bremeriy which is covered with blocks of granite, and the 
neighbourhood of Hanovery where they again ap- 
pear. I saw nothing but ^m^\ flinty grMel in aH 
the part of this zcHie ever which we now pasiGled, and 
which consisted wholly of sand. We did not arrive 
at JValsrode until half past ten at night. 

Oct. 5th. Travelling this day from fValsf*ode ^t^ 
Clo^ter-Seven through Rotenbtirg, by the road be- 
fore described, I again remarked those spaces whei* 
litiG blocks of granite zxt accumulated in mt^h 
fotonishing quantities, with the intervals in Which 
very few are to be seen. 



Oct. 6ik. TJiis day we proceeded by Selfiagm 
and Bremer-P'okrde to Bederktsa, a part ot my 
route which I have also desciibed; but there being 
no high I'oads over these heaths, tiie postilions fol- 
low any Ihdt present themselves in the proper Aivctr 
tion; we happened, now, therefore, to take a dif- 
ferent road, which gave me ai) opportunity of ob- 
serving two new phenomena. Aiter we had passed 
Selftrige}}, we came to another of the large exca- 
vations made for the purpo.^e of taking out sand 
and stones, which were carried from tliis ^pot to 
form a new causeway across a branch of a peat moor; 
on one of the sides of the cavity, ] saw, stili iui- 
bedded in the sand, iwo i[nmensc biocks of gramte, 
resting on a third; and the latter waa split into two 
pieces, which lay at some distance fj-oin each other. 
This effect, as it could not have been produced by the 
weightof tiie supeiiiicumbent blocks, must have lesullad 
from llic percussion occasioned by their fall ; so that tbia 
is, in fact, the same phenomenon which I described 
^ 137, on the mountains of NcuJ'chatel. 

290. The other phenomenon was a deep furrow, 
made in the sand at first by tlie wind, but since fol- 
lowed by the rain-waters, which having considerably 
deepened it, all the gravel, originally contained M 
the sand that had been washed away now lay QQ 
its bottom ; and here I saw a^ fine a collectiUQ of 
primordial stones of various species, as can be 
found on those parts of the borders of the I,alie of 
Geneva, of which M. dc Saussuie has given so in- 
teresting 
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teresdng a description. Near that lake, Aese stoned 
might be supposed to have proceeded from the Alps; 
although I have shewn that the whole soil of the 
country, on the heists as well as the plams, is 
there full of the same gnpoel, with blocks of a simi* 
lar nature. But on the peninsula of which I am 
now speaking no such illusion can take place ; the 
gravel cannot have been transported hither from 
any quarter, since the continent has existed: and 
throughout this whole tract it is found in all the su- 
perficial sand which lies on regular strata of other 
sand wherein no gravel is contained, 

291- In this country, some ofthesandy strata have 
a yellowish tinge, imparted to them by a martial earthy 
which separates from the sand in washing, and leaves 
it pure, with a shining grain. This earth has a sin- 
gular property, very inconvenient in agriculture : in 
some places^ especially in the country of Luneburgj 
at a small depth beneath the turf, it binds the sand 
in very hard concretionSy which are known by the 
nanae of Ort-grund; they are only a few inches in 
thickness, but they effectually prevent the growth of 
trees and of shrubs: it has been repeatedly tried to 
break this crust, and to make plantations here ; the 
trees, being planted in separate pits, appear at first to 
flourish ; but alter a certain time th^y decay, because 
the soil again concretes around their roots, always 
at the same depth beneath the grass. I have had 
an opportunity of knowing that the same pheno- 
menon occurs likewise in Botany bay^ having seen 

tuU 
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tubs of plants arrive at K)!w Garden from that p«( 
of the globe. These tubs wei'e filled with a sand 
einiiiar to tliat of our heaths; and when it wm 
•emptied out ioto tlie lioles whicti had been made to 
receive the plants, in order that they might have 
firound tiiem, io the garden, their native soil, a bed 
of concretions absolutely similar to the Ort-gruni 
was fouad at tlie bottom of the tubs, where it bad 
been placed to cover the holes, and prevent the sand 
from running out when the plants should be watered 
in the course of the voyage. 

Oct. 7th. At 7 o'clock in the morning, we s« 
put from Bederkesa for Rilzenhuttie, which is uEur 

Cu.rhax)eu. The whole of this day's journey was to 
be only three mites and a half. 

^92. The postillion, according to the usufll cus- 
tom, stopped half way, at Neuoiwalde, to feed his 
horses ; and as this always takes up at least half an 
hour, I determined to walk on, till tlie carriage 
should overtake me. After I had proceeded a cer- 
tain way, I came to a point where tlie road was di- 
vided into two branches, passing on the opposite 
sides of a piece of higher ground in tillage ; seeing 
pome nieo at work there, I asked them which of 
these was the way to Ritzenbuttle ; tliey shewed me 
tliat on the right, and I accordingly followed it 
Afterwards, however, the road again branched off 
several times, in different directions, which very 
piuch perplexed me ; and I walked on for onore than 
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«n hour, without meeting any body on this heath, 
where I had no other means of guessing the right 
road than by examining, at every fork, vvhicb 
branch appeared to have been the most frequenl^d^ 
At lastj a countryman crossed before me ; »nd on 
inquiring of him whetlier X was in the road froi» 
Neutnwaldc to Ritzenbuttky I learnt, to my great 
regret, that I was more than half a league too far tQ 
the eastward : unluckily, the man was goiog in a di- 
rection contrary to mine; but he shewed nje, at 
some distance, a hill, over the foot of which, he 
said, I must pass : my curiosity, however, was so 
much excited by an object on the summit of this 
hill, that I first ascended thither to view it, not sup- 
posing that I should find any difficulty in desc^iqg 
from that point in tlie proper direction- 

253. On reaching tliis object, I perceived it to 
be a place of worship of the ancient inhabitants .<3f 
the country, similar to several others which I hud 
dsewhere seen. Two large upright blocks of very 
fine granite w ith red feldspar, stood at about the 
distance of four or five feet from each other, sup- 
porting, horizontally, a third of greyish grajiite, 
about eight feet in length, and four in thickness. 
Blocks thus arranged are believed to have been the 
altars of the ancient Germans ; for around theia 
have been found various instruments used in sacri- 
fices, such as axes and knives, very neatly made of 
Jlint. A knife found near one of these altars was 
given to me in my first journey, when I visited the 

spot; 



spot; it IS pointed, and has as g6od ail'edgeaglf' it 
had been ground ; yet it evidently appears to liave 
been only split off, like a gun-flint. Around these 
altars there are always tumuU^ and I saw a great 
many near this of which I am now speaking ; they 
had been opened, and urns of terra-cotta, contain- 
ing ashes and remains of bones, had been taken out 
of them. The shepherds had converted this altar 
' into a hovel, having closed it up on one side with 
a turf wall, and covered the bottom with straw. 

294. After having examined these objects, I be- 
gan to look around me. Nothing could be more 
perfectly desert than the genera! appearance of the 
country; on all sides, as fer as the horizon, which 
was not bounded by any near object, hills rose 
behind hills, all cloathed with the same uniform 
covering of heath; and not only was there, through- 
out the whole of this vast space, no trace of any 
human habitation, but not a single tree was to be 
seen here, nor were there even within my view anj 
flocks of the Heide-Schnuchcn, or sheep of the breed 
of those kept by the ancient shepherds of tlie 
country : these sheep have a sprightly look, and are 
very nimble; they live through the winter on these 
hills, and scratch up the snow with their fee^ in 
order to find the young shoots of the heath, on 
which they feed ; their wool is coarse, and being 
^ either brown or black, it does not require to fee 
dyed when it is made into cloth for the country 
people. 
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S95. I spent some time in contemplating this 
dreary prospect, which was however new to me, and 
led to many interesting reflexions ; but I fell after- 
wards into a great perplexity. When I would 
have proceeded on my journey, I found it impos- 
sible to distinguish on which side of this hill I had 
ascended to its summit ; for the sky was cloudy, and 
the horizon presented no object that could lead me 
to judge what way I was to turn my course ; nor 
was it of any use to look for a road across the lower 
part of the heath, which was of great extent ; for 
instead of one road, I saw it intersected with innu- 
merable tracks in every direction. I then deter- 
mined to walk on towards an enfiinence at some dis- 
tance, of gi^eater height than this whereon the altar 
stood, and likewise more lofty than any of the others 
around it, in the hope that from its summit I might 
gun sight of some house. Unluckily it now began 
to rain ; and the heath, through which there was no 
path towards the eminence that I had in view, was 
«oon completely wet. 

296. When I had ascended this second hill, I 
did really descry, at a considerable distance, another 
on which w€is a wind-mill, where I was sure that I 
should find somebody, because its sails were in 
motion; I therefore immediately hastened to- 
ivards it, . but still through the wet heath, as I 
could not discover any path to the mill, till I came 
to the bottom of tlie hill on which it stood. The 
niller himself being within, I mquired of him whefe 
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lay tii'e VoftA fi-om Nciiemcalde to R'dsenbuttte ; ami V 
■ I learnt tiiat after having been hi the morning i. 
league too far to the eastward of it, I was now too 
Jeai;ues too far to the westward. From the mill I 
saw a village at no great distance, which the miller 
'informed me was called Jlliddlmn, and in the inter- 
mediate space, I perceived a peasant ploughing: 
having descended the hill, f went up to this man, 
arid told him my sitUiition, requesting that he ■would i 
'take olT the horses from his plough, and carry me 
to Ililzcnbuttk m a cart, I cared not of what Isind. 
"The peasant, seeing that I had realiy no other 
'means of reaching that place, asked me to wait only 
'till he had given some barley to his horses, becauie 
ttie road was extremely heavy, being made entire!)' 
in the sand; and wlule they should be feeding, k 
"invited me to eat something myself. I gladly so 
'companied him to his house, where his wife imntt- 
diately made a kind of paste of the flour of rye and 
"buckwheat, whicli she cut into small pieces, and 
fried with onions; I certainly never dined with a 
. btttcr appetite. The horses were then put to tlie 
^ cart; but the rain' having come on with increased 
violence, these good people wrapped me up from 
* Jiead to toot in tlie blanket of their bed ; and the 
■ ' peasant covering himself in the same manner, w 
^' set out, arwl arrived at llil2eiibuttle}\xt,i as it greiv 
dark In the mean time, the lady whom I had lelt 
"',at Neuenrvalde, having neither overtaken me on the 
y' road, nor found me at Ritsenhutile, had grown very 
'' uneasy ; she would have sent immediately along Uie 
■ difFereaJ 
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xeot roiids ,in seardi pf me; but she was told 
, as I "IVES a straoger, I might easily have lost 
eU on the heath, where however I should oer- 
bf meet with somebody who would shew me the 
. But when the evening came on, and still I 
net arrive, ^she dispatched several men to en* 
vour to obtain some tidings of me; by whic|pL 
ms the news of my being lost were spread so 
ifyy that, as I entered the town, I heard ro- 
bed from mouth to mouth, *' be is cqme ! he i^ 
lel" This report, being carried to the km, 
died my fellow traveller, 'before I made my ap- 
Mice in my, singular equipage, which change^ 
h^ anxiety into mirth, as soon as she found thiit 
id met with no worse misadventure than being 
through, and that I did not regret having lo^t 
%ay, since I had thus gained more knowledge 
the country than I <:ould have acquired in follow-^ 
the usual road. 
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97. My Aird journey in this peninsula^ which 
in March^ 1798, afforded me an opportunity 
observing along its coast a very interesting pi^e- 
ttdon relative to the ice of the Elbe; but I now 
sed the country from Hamburg, and shall 
Bfore first describe the neighbourhood of that 
u 
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*99. The hills are here at a great distance from 
ihe Elbe, the soil being low to a great extent; tlni 
■soil, which encompasses Hamburg, is m general 
very fertile, but especially withia a wide zone of 
alluvial lands, enclosed with dikes, along the course 
of the Elbe. In the spot where the town gtanda, 
there was originally a creek formed by the lower 
part of a vale, which follows a branch of a hill 
descending to the river side ; and into this creek the 
small river Alster discharged itself. The tides rising at 
this point to a considerable height, and the gulph of 
the Elbe being of great breadtli, the situation was 
■extremely favourable for a town possessing an ex- 
tensive maritime commerce; and it has been also 
much improved by art. The town having beeo 
placed within this ancient acek, the first object was 
to secure the lower part of it against the higli tideSt 

"and the inundations of the Elbe, by a dike whidi 
forms a broad quay, and in front of which a great 
many vessels may be moored, and remain sheltered 
firom the winds while, laden and unladen. By a hi^ i 
and very strong *vall, the water of the Alsler hiS 
been raised iii its vale, where it has spread and 

' formed a large pool, \vhicii aftbrds a colistaut. supply, 
in alt seasons, to the mills belonging to tlie.tovii. 
The surface of this poo! is of such great exiett, 
that, in times of drought, the above purpose is 
answered by only lowering gradually the point of its 
discharge; and when it is too full, the superabun- 
dant water is carried off", at low water, by a canal 
with a sluice. 

£fli). Lower 
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299. Lower down on the same bank of the Eldi 
is BlanckenneSj whither I went, in order to cross 
this river towards the Alte-Landt ; a rich and verjr 
extensive alluvial soil on the left bank, which is six 
leagues in continuous length, its average breadth 
being about one league : it was along this coast that 
I had purposed to observe a phenomenon of ice^ 
frequently seen on a small scale in ponds, and on 
the sides of lakes, where it had often struck me as 
conveying a very clear idea of the manner in which 
the catastrophes of our strata were effected 'by the 
subsidence, towards the interior part of the globe, 
of the first disunited elements whereon they had 
been formed. The shoals on the border of this part 
of the gulph of the Elbe led me to expect that, as 
the winter had been long and very severe, I might 
here find a grander scene than I had elsewhere had 
occasion to observe, 

r 

300. In the way from Hamburg to BlanckenneSj 
I stopped at Flodtbecky the seat of a gentleman 
tiio had rendered himself highly respectable by the 
philanthropic zeal which had led him ' to study, it! 
various countries, the settlements established for the 
poor; this object had, in particular, induced him to 
nsit Englandy where I had had the honour of becoming 
acquainted with him. This was Baron Von Voght; 
who now enjoyed the satifaction of seeing carried 
into effect at Hamburg, his native place, the plari^ 
which these observjitions had suggested to him fot 
abolishing mendFcity.' ' On returning from his tra- 
vels. 



vcTs, he had communicated his plan to the t 
of that city ; its object was to oblige those i 
who, though they led an idle life, were able to e 
tribute a little towaids their own maintenance, to 
exert for this purpose their talents and capacity, 
however small ; in order that the product of the 
public charities might be reserved as much as pos- 
sible, for those who were incapable of providing in 
any degree for tlieir own subsistence. This plan had 
been reduced into a code of laws, which were now 
in force ; and mendicity was thus absolutely banished 
from the territory of Hamburg. At tliis gentleman's 
house, I had the pleasure of meeting M. Schmeisseb, 
a very ingenious German chemist, with whom I had 
also been acquainted in England: the Baron had 
brought him from that country, and had provided 
for him, on his own estate, a chemical laboratory, 
with many excellent instruments of experimental 
philosophy ; but afterwards, observing the extent of 
l^is genius, he had settled him at Altona, which is 
very near, procuring for him there a laboratory on 
a proper scale for all the great and useful operations 
of chemistry. 

30 ] . On this eastern side of the gulph of the 
Elbe, blocks of graiute and of other primordal 
stones are found in the same abundance as in tliE 
peninsula oi Bremen on the opposite side. Baron Von 
Voght's house being concealed by a rising ground, 
he had lately undertaken to form a better approach 
JQ \tf by causing the eartli to be cut away to a great 
.«by depth; 



depth ; and I saw here great quantities of blocks 
imd. smaller stones which had been taken up. Froni^ 
hence I went on to Blanckcnnes. where I embarked 
with my carriage for Crantz^ on the opposite bank' 
of the Elbe. When I had advanced some way 
across the river, looking back tpwards Blanckennesij 
I was struck with the appearance of that village*, 
which is inhabited by the barge-men who frequent 
the gulph. Three promontories advancing from the. 
hill, and being separated by simple .recesses in it, 
most of the houses are placed in these intervals, iii 
each of which they rise in an amphitheatre, every 
house having a garden and a little orchard sup- 
ported by walls of blocks. The three promontories 
haying been cut down from top to bottom by the 
I subsidence which has produced the gulph, they 
fu:ethu8 become cliffs; the middle one is already 
ye^juced into a slqpp, and covered with grass, . being 
fecured against the attacks of the Elbe by a high 
rtrand, formed in its front by the stones which have 
fallen from it : the two others are still continuing: 
in some parts to crumble down, because, when the 
river is much swelled, the highest tides come up to 
Jheir fopt; however below these likewise there is a 
strand, on which are some houses, situated very 
convepiently for the watermen, but requiring also 
to be supported by walls of blocks. As I went on 
:owards the middle of the gulph, and thus obtained 
light of a greater extent of the same coast, both 
iboye and below Blanckennes^ I saw many similiar 
)romontories, all cut off in clitFs, some of which 
vere already covered with grass, others were still 

con* 
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continuing to crumble down : this affords a 
ample of progress in the operations of ph| 
causes on the coasts of rivers, since the 
when streams began to flow ; and several other 
effects of the same kind will be seen along the Elk \ 
in the sequel of my Travels. 

302. Crantz, at which place 1 spent the ni^t, 
is situated on one of the extremities of the Alk 
Landt. (or Old Land,) so called as being the most 
ancient of the alluvial lands enclosed, on this 
coast, with dikes; its history forms one of 
the chronological monuments of that of the 
Elbe. This tract is intersected by three small 
rivers> which have prolonged their courses through 
it, and are now bordered by dikes, with a sluice, 
for the discharge of their waters into the Elbe, or 
its gulph, at low water. One of these rivers is the 
Est, at the mouth of which Crantz is situated; 
there being here a small port, with a double sluice 
for the purpose of bringing up vessels into the river, 
or carrying them down into the gulph. I spoke of 
this land gained from the gulph in my first Travels, 
where I cited the documents from which it is known 
that, so late as the eleventh century, all the allu- 
■vial soils along the Elbe were merely morasses; 
whence they are still called viarsches in German, 
though at present they are cultivated. It was m 
the twelfth century that these lands were granted to 
a colony of Frisians, who covenanted to enclose 
them with dikes, and bring them into cultivatioa. 
These colonists are now become very rich, but they 

hav« 
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have preserved their ancient manners and dresses ; 
the men wear on their coats silver buttons, concave 
and figured, which are almost as large as eggs,, and 
descend fi'om father to son. But the dress of the 
women would appear, in any other country, alto- 
gether extravagant. It happened that, on the day 
when I was at Crantz^ the daughter of the inn- 
keeper there wc^s married, and the bride w as pre- 
sented to me in her wedding cloaths: she was a 
fresh-coloured young girl, in a corset of scarlet cloth, 
with gold clasps; and it appeared as if this pretty 
bust was set upright in a large hen-coop, so widely 
did the deep folds of her petticoats spread over her 
hips; seeing how much her figure surprized me, 
" Ah Sir !" said she, ** I dare say you are not used, 
" in your country, to see women so hand.some]y 
** dressed as I am !' Then, taking up the bottoms 
of her petticoats, which were very long, she shewed 
me no less than six, all of very thick woollen cloth ; 
the upper petticoats were striped with different co- 
lours ; the under ones were scarlet, and were very 
smooth. De gustibus non disputandum. 

i 

303. From Crantz, I set out at a very early hour 
for StadCj which is lower down on the course of the 
JElbCy _ being at the other extremity of the Alte 
Landt ; and it was on this road that I observed the 
above-mentioned phenomenon of the ic€. In the 
course of the winter, which was now nearly at an 
end, the ice^ while the river was so much swelled as 
to cover the fore-lands^ or soils on the outer side of 

the 



the dikes, had become extremely thick; these /ort- 
hnds have a very uneven surface, deep gutters bebg 
formed in them by the retreating tides, and ridgfs 
of sand raised by the waves on their edge. Dry 
weather haviog afterwards set in, the ice, as its 
level gradually sunk, had begun to break on the 
borders, still, however, continuing to increase irre- 
gularly in thickness; and when at last, tlirough- 
out a very extensive tract of these lands which had 
been overflowed, the water retired from beneatli this 
crust, because the river itself was reduced to a lower 
level, the ice being thus left resting on so rugged % 
base, a thousand fractures took place in it in every 
(Urection. 

304. I first proceeded some vvay along the borders 
of the ice, on the outer side of the dike, whicJi 1 after- 
m'ards ascended ; and I travelled on it for two hours 
.by the side of this scene of congelation. Some 
spaces of great extent resembling very exactly the 
Jarge model of the Alps, \vhich had been made Bt 
Lucerne by General pFiFtEii. Here might be ob- 
served every form imaginable o^ moitutainous chains, 
•rising into pyramids, separated by longitudinal 
■vallies, and intersected by others in a transversal 
. -direction. These were the parts where the eleva- 
■tions of the soil beneath tlie ice were divided by the 
idecpest furrows. I observed also, in the intervals 
iOi these spaces, phenomena correspondent to those 
I »f our plains, falls, and chains of mountains com- 
I'lposed, like the Jura, oi secondary strata i these 
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differences were occasioned, partly by the various 
jieriods at which the first stratum of ice had sub- 
sided, and a second had been formed on it by the 
water then lowing over it ; and partly by the nature 
of the ground upon which this new ice, after the 
retreat of the water from beneath it, had sunk and 
been broken. In my opinion, no one who, having 
attentively examined mountains of different classes^ 
shall have .an opportunity of studying such a scene 
as this, will find it possible to doubt that the 
aoises and effects are in both absolutely analogous; 
botii consisting of solid strata^ which at first wer^ 
formed horizontally^ at a certain level, but which 
afterwards, in consequence of the retreat of their 
original base^ underwent ruptures and partial sulh- 
iidenceSp attended with angular motions of many of 
their separated parts. 

305. Hence I proceeded to Stade, where I had 
the pleasure of seeing the family of my friend Di-; 
Marcart, from whom I had received so much 
assistance in my first visit to this place; but I did 
not find him here himself. I had not yet observed 
the SvW. part of the peninsula; and it therefore 
formed at present one of my objects. With this 
view, I was first to cross a ridge of hills having 
on their western side tlie small river Oste. which 
rises in the Huvels-moery (the \^i peat-ground de- 
scribed in my first Travels,) and discharges itself 
intp the sea at the extremity of the peninsula, 
Ascwding, fi-om St ode, these hills of geest, J found 

them 



r'tttcfifuncultTvatea 'and"6versprea(r with ieatt, the 
parts lowerthan the rest of the soil having a superficial 
covering of peat: throughout this whole space, 
there are great quantities of blocks. Prom the top 
of the hill I had a view of the very wide vale of 
the Oste, m which the tides rise as high as Braner- 
I'^ohrde. The horizontal soil of this vale has been 
fertilized by the the sediments of the tides, partly 
■consisting, to a great extent on all these coasts, of 
the mud of the Elbe, which, like that of the Nile, 
carries fertility wherever it amves. In the subsi- 
dmcc of the strata whereby this vale was produced, 
some parts, as is the case in almost all vales and 
"vallies, were left higher than the rest; and these 
■now form ridges of gcest, which rise above the level 

' of the sediments, and exhibit the same gravel, and 
even blocks, as are seen on the hills. Some of 
these islands, as they may almost be called, are still 
iieaths, with patches of superficial peal; but I sa» 
■others which had been brought into cultivation. 

' 30S. After having passed over the first dike, and 
•crossed the Oste in a boat, I proceeded on the 
'■second dike to the village of Basbecke, where I 

again entered on the geent; and travelling over it 
'^ miles in the direction of the river, I came to 
'■Neweithaiis, another village, situated near a small 

gulph into which this stream discharges itself. The 
■dikes along the river side arc a continuation of 
■Uiose that border the coast in front of the new 
lands, and also encompass the gulpli. Three-masted 
'"' ■' vessels, 
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fessel^ ascend, *with the tide, almost as ' high asi 
JBremef-Vohrde ; but though Nexvenhaus is properly 
the port of the Oste, it is built partly on the dike 
and partly within it, and communicates with the 
sea only by a canal with a double sluice affording 
passage to the small baiges employed in loading 
and unloading those vessels wliich do not ascend 
80 far as to the port near Bremer-Vohrde. I <&taid 
this night at Newenkaus. 

307. I $p^nt the following day in observing the 
coast of the extremity of the penmsula to the 
westward of the Oste; and first I went to Atrendorff^ 
which is likewise situated at the head of a small 
ralph, the lower part . cf a vale wherein flows the 
tittle river Medem. From Newenkaus to this place 
|here is again a great extent of very fertile new 
landsy secured against the sea by dikes, within which 
I travelled. Atrendorff^ a small town, standing also 
within the dikes, and communicating with the sea by 
a canal with sluices, possesses the true Dutch neat* 
ness, which indeed I observed in all the villages 
situated at the extremity of the great canals ; whence 
it appears probable that the marsches of this part of 
the peninsula have likewise^ been enclosed with dikes, 
Qpd cultivated by colonies of the Frisians or the 
.Dutch ; for nothing of a similar kind b to be seen in 
the interior part of the country. 

S07. a. I walked on within the dikes as far as 
they extend on the Ritxenbuttk side. This enclosed 

space, 
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. ffpace, whicli is of considerable breadti, resefebles 
the valley of the Oxfc, being interspersed, io :the 
same manner, with slips of gcest ; it is in the in* 
tervats of these that the soil has been raised tod 
levelled by the sediments of the land-waters and 
of the tides. The low spaces are intersected with 
ditches opening into large canals, ivhich cross the 
dikes with sluices, and carry the land-waters to 
the sea; each canal having at its extremity a village 

^ resembling those already described. Throughout 
the whole of this tract, as well in the geest as in 
the marsch, I observed the highest degree of cul- 
tivation. 

308. Before I quit this coast, wliich I have shewn 
to be perfectly similar, with respect to general phe- 
nomena, to the many others that I described in ray 
former Travels, I must make one general remark. 
These observations on the neii> lands added to our 
coasts overthrow all the chimerical systems, in 
which) for want of real causes to explain tiie origin 
«jf our continents and the state of their surface, it 
, iias been attempted to assist such causes as are 
obviously themselves deficient in power, by ascribing 
■ An incalculable anlitjuity to the cmtinenta on which 
' they act ; and to this has been added lately the 
t hypothesis of partial elevations and subsidences. 
. All these systems, I say, are subverted by a cir- 
cumstance observable on all coasts; as appears, 
f t!ot only from my own immediate observations 
laround great part of the continent of Europe-, and 
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mf Ae isliuxd of CfreM Britain^ but from the dev 
'Scriptions of travelkris in general, namely, tiiat 
these new lands^ whatever be their breadth, do 
everywhere extend horizontally towards the sea^ 
"and require to be secured with dikes against its in- 
VJisions during high tides. This is, in the first 
place, an incontestable proof that, since the sea 
ha^ changed its bed, (or, in other words, since the 
birth of our continents,) no alteration has taken 
place in its level ; and that consequently this great 
event has not been produced on our globe by slcfw 
causes, as had been assumed in various systems, 
but by a sudden revolution. With respect to tho 
remoteness of this epoch, it has here been shewn^ 
by a new example, that these lands, while sue- 
cessif ely increasing, have almost everywhere com- 
prehended within them historical monuments, which 
" afford a complete demonstration that our continents 
cannot have existed during any very great number 
of ages* 



SO0. My last journey in the peninsula of Bremen^ 
which took place in June, 1 799^ was with the par- 
ticular view of visiting the district where, as M. 
Wolsmann had told me, most of the blocks had 
been found which are employed iii constructing the 
long dike against the sea extending from Cuxhaven 

on 
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ea the western side. This district is that of 
Buxtehudt,; and it was from the immediate nei^. 
bourbood of Homburg that the greatest quantitiei^ 
of blocks had been brought I set put on 
journey from Berlin, and passed through Meckbh 
iurg to BoUtenberg^ dboye Hamburg, on the 
right bank of the Elbe. The road being one whidi 
I have else^vfaere described^ I shall only bc;^ t 
present from this p$irt of the borders of the EO^ 
where will appear another example of the operad( 
of that river on its "banks since the tine when 
began to flow. 

t 
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310. At BoitzenbUrgy a promontory bran< 
off fixun.a hill of geest, (by which I alvirays n» 
the original soil of the country,) advances to the< 
borders of the Elbe, across low grounds; and the' 
whole space here presents chronological. monumenti| 
of various kinds* The rivei', o/i looking up it froail 
the higher part of this eminence, appears, by 'M\ 
direction, to flow immediately towards Boifzenburgfi 
which is built on the foot of the promontory, withini 
a creek formed by the lower part of a vale. All 
first indeed the Elbe did take this course ; for atl 
the extremity of the promontory there are somei 
ancient cliffs, which still continue, in some places! 
to crumble down ; but in others they are covered) 
with grass, the alluvial soils fornied along this parti 
of the bank having repelled the river, and turaedil 

in a different direction. ' 
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ill. Hdving ascended this promontory from the 
D, I met with a new instance of what I have 
^re asserted, that the safidi/ strata participated 
he latest catastrophes of th^ stoTJi/^ whereon 

had been formed beneath the waters of 
sea. My ascent was by a hollow road, which 
bited on both its sides the section of sarich/ 
ta descending rapidly towards Boitzenburg, 
shewing their upper section at the top of the 

whence it appears that they, together with 
stony strata which* undoubtedly are covered 
bcm, must have undergone an angular movc^ 
% at the time of the subsidence whereby was 
luced the above vale, which slopes down from a 
mce towards Boitzenburg. 

12. I observed many blocks on this hill; and 
* having crossed its summit, I came within 
^ of a very extensive tract of alluvial land formed 
ig the Elbe the whole way to the distant hill of 
lenburgy between which and that of Boitzenburg 
wide vale. Through this vale flows the small 
r StecknitZy whereby, as I have mentioned in 
Travels lately published, a communication has 
I formed between the Noi^th Sea and the 
f/c, by means of a catial with sluices, which is 
ied on to Lubeck. The hill oi Lduenburg is 
trated on the western side, by a low space co- 
d with heath, from a branch of another hill, 
reon stands Escheburg. This promontory does 
come quite- down to the Elbe^ but has before 
ox. I, Y ' it 
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it a considerably extent of original \ov^ grouDd 
whit^hji along the river side, bas received th^ 
addition of an alluvial soil. I continued to observe^ 
on the heights, blocks of primordial stones in great 
abundance. 

. 313- Having reached Eschfiburgy I went dowBi 
on this Io\y ground, and continued to descend tb^j 
course of the Elbe as far as Zdllm-Spicker^ on i\ 
ilike which encloses lands of the greatest fertilit]|^| 
partly qultivated, partly forming meadows ami 
orchards. On the outer side of the dike is ao ex 
tensive tract oi Jbre-lands, a name given in tbest 
countries, as I Have elsewhere explained, to tin 
alluvial grounds which are formed subsequently m 
the erection of tlie dikes : in tlie parts nearest to 
the latter, this tract is planted with willows, while 
the rest affords a rich pasturage in summer, aodia 
the beginning of autumn; it is still sometimes iauD-! 
dated during the great swells of the Elbe^ but its 
soil continues to increase in heiglit, because the 
sediments of the river are retained by the grass witk 
M'hich it is covered. • 



, 314. At Zollen-Spicker I embarked with mj 
chaise in a boat, and crossed the Elbe t^ Hopc^ oi 
the left bank, 3 niiles and a half above jffiir4orft 
towards, which place I then proceeded by land. 1 
travelled a long time through rich orchards, and cul- 
tivated grounds enclosed between two rpws of dikes, 
the outermost, row serving to secure them against 
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'the attacks of the main river, and the other against 
the inundations of the waters which descend from 
the hills, and are conducted to the Elbe across 
fcese soils by ceinals "bordered also with dikes. 
After proceeding a certain May, I passed over 
he innermost dike, and crossed a promontory of 
fPMf, which bore nearly a similar appearance. I 
iBve already said that this soil is in itseU\very 
barren, but may be easily fertilized by cultivation, 
Hien manure can be obtained ; as is the case here, 
Bcauae of the vast tract of ireadows extending 
nm the foot of the hills to the innermost dikes of 
ie alluvial soils; thus all the part of these hills 
Ter which I travelled was cultivated ; and I now 
Bgan to observe, along the sides of the fields, and 
I the villages, a great quantity of blocks, 

315. The whole tract of low-soil, which follows 
fte Elbe as far down as Harborg, is a moor, as it is 
Called in this country, that is to say, a peat-ground; 
its breadth, in some parts very considerable, extends 
from the foot of the bills to the inner dikes of the 
*Harschcs, or alluvial lands, ijhich border the river. 
The undermost part of this soil consists of the 
Same stnid as the WiWs; and after it had been 
levelled by the waters descending from the latter, 
and by the sediments of the Elbe, the peat being 
formed on it, and overspread with heath, tiie surface 
was so much raised, that, a limit having been thus 
aut to the inundations of the Elbe, the marsdi, 
[omposed of the argillaceous and marly sediiuents 

L, river, was formed on the peat^ which there- 
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hre extends, tliroughout this whole i 
the }7ian-ck and its present dikes, and 
beneath the mud on ti 
'the inhabitants do not ( 
creases in the mooi's, it still continues, when softened 
in rainy weather, to flow under the marsch and its 
dikes doivn to the bed of the Elbe. In my Travels 
in Englaud, I have described the same circum- 
stance on the coast of Somersetshire, and on that- 
of Torbay in DeTomhire. The waters of thesfc 
vast moors being however led across the marscbtm- 
by canals, into which that of the river, when most 
swelled, is prevented from ascendini; by the sluices. 
placed at their terminations, the surface of this tract 
is covered with good herbage: in the most inland 
parts, over which the sand of the hills is scattered l>y 
the winds, there are good hay-fields ; the rest forms 
excellent pasture-ground, where I saw abundance of 
cattle, and young colts of a handsome breed ; more- 
over, in some parts of these pasturages, the/iefl/is 
cut for fuel. 

316. I changed horses a,t Harborg, and thence 
proceeded to cross the district from which, as I 
have already said, have been brought the gtealer 
part of the blocks employed in bordering tfee ■ex- 
tremity of the peninsula, to the west of Cuxhacen, 
for the purpose of securing it against invasion from 
the sea; this district extends inland about 4 
German miles. At Harborg, a large vale opens, 
and rising insensibly between the bills, it separutts, 
at a little distance from the town, into two brdnphes, 
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one of these ascending to Buxtehudcy and the 
other, which is longer, reaching all the way to 
Horniurg. . Tlie main vale and both its branches 
are covered with fine hay-fields, and the slopes on 
their sides have been planted to a great height with 
young trees, chiefly oaks and beeches, which al- 
ready form a very extensive wood. No heath 
remained here except on the summits, where I saw 
many blocks rising above that plant ; and in order 
to observe them, I ascended the highest of the 
hills. In viewing these blocks^ I should not have 
guessed that there were among them so many 
beautiful varieties of stones as I had seen at 
Cuxhaven^ for, being covered with lichens^ they 
all bore a similar appearance: they had been left 
on these heights, because their removal would have 
been attended with too much expense; and besides, 
Sufficient quantities had been found on the slopes, 
and on the bottom of the vales, whence it was 
easy to carry them down to the Elbe^ and to ship 
them at Harborg. The stone dikes constructed 
near Cu.vhaven have therefore been of advantage, 
not merely by protecting the new lands at the ex* 
tremity of the peninsula, but also by rendering 
productive a large space, which formerly yielded 
nothing but heath, but is now covered with good 
meadows, and woods of the most valuable trees^ 

817. My intention, in coming hither, had been- 
to contribute, by th^ details into which I have ju^c 

entered* 
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entered, to determine what was the original state 
of this part of the continent, and what change, 
leading to the final obliteration of the above geolo- 
gical monument, has been effected in it by the 
labour of men* It may have been seen in my 
fjrmer Travels that this is a subject to which, ia 
various places, I have very diligently attended, be- 
cause it presents many different chronometen^ 
arising from the several wants of the new settlers, 
who have progresi^vely taken possession of unculti- 
vated soils of different kinds. 

3 1 8. Ib returning to Berlin^ I wislied to cross 
ih^ Elbe at a higher point of its course;* because 
as, in my plans of future observation, this river \ 
would frequently lie in my road, and as it was 
also one of the largest in these countries, I had 
particularly made choice of it for the purpose of 
studying its operations - on both its banks. With 
this view, having returned to Harborg^ I proceeded 
towards Lunenburg^ lyj"g ^ve miles above it near 
the same river. I passed first over a part of the 
bills from which the blocks have been cleared 
away, and which, though they have no other soil 
than the geest^ so barren when left to itself, pre- 
sent evident proofs that, when the farmers are 
properly assisted, and have meadows within thei 
reach, this soil may be rendered very fertile, 
Within this space are the villages of Matelfeld and 
Liise^ in which I saw some blocks still remaining. 

319. I cam^ 
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319. I came next to a low damp soil of grdat 
extent, interspersed with alder bushes; and this was 
succeeded by another large space, which rose very 
little above it, but was covered with he^th: the 
latter belongs to the inhabitants of some villages 
lately built in the neighbourhood, who pare this 
heath, and carry the turf, after it has lain for 3onlfe 
time in heaps, to serve as dressing for the lands re- 
cently brought into cultivation. It is not probable 
that any blocks have been removed from this space, 
because there is no river by which they could be 
carried down to the Elbe; yet I perceived but very 
few, either in the heath or in the villages. I then pro- 
ceeded to TVolburg, two niiles short of Liinefiburg. 
The blocks were here more numerous," and likewise 
niore various in their kinds, than on the soils im- 
ftiediately preceding: among such as were common 
elsewhere, I observed some of a. perfectly white 
granulated quartz^ while others of the same stone 
H'ere of a semi-transparent bluish grey; of 
the latter, some were throughout of one uniform 
tint, and others consisted of strata of different 
hades. After I had passed JVolburg^ the number 
>f the blocks increased: the heaths extended 
ill the way to Lunenburg ; they were pared, 
because th^re were villages of new settlers neair 
hem, 

320. As I crossed a hill befofe I reached Lunen^ 
'urgy I saw from its top those two extraordinary 
nonuments of the catastroplies of the strata i^ 
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Jthis country which I described in my first Tra?jels. 
.In the middle of this vast tract of land, where n^ 
.strata appear at the surface but of sand, there ris6> 
near each other, two mounts, one oi gypsum, th^:. 
other of chalk ; and from the foot of the formeKzr 
issues a spring of water, which is so fully saturatecf=\ 
.with salt, that it is ready to be thrown into th- 
beilers, whither it is immediately carried. Of 
mount of chalk I formerly took the more particul 
notice, because it was the first that X had 
throughput the whole of the extensive tract of san 
3trat;a over which I had passed, although tlie Jim 
bplonginjg to chalk are everywhere scattered on tl.ie 
surface in such abundance: I afterwards met witii 
another at a great distance from this spot, betwee/3f 
ALv-la-Chapelle and Lu^ge, whjch I have had occsr 
. sion to mention in the secpnApf the journeys relajetf 
|tt thj; present volunje. 



32 1 . The town gf Lunenburg \s situated ia a 
vale, through which flows the small river , Oe/a?e; 
the road leading from it towards the Elbe does not 
however lie through this vale, but oyer several 
ridges of hills, the first of whicli, though heath is 
its only spontaneous product, is partly cultivated, 
and partly planted to a certain breadth with woods 
of oaks : I saw here very few blocks. After I had 
passed the woods, I was struck with tlie extraordinary 
appearance of the rest of the ridge; its surface 
reminded me of the sea when violently agitated: 
fio attempt, therefore, had been made to bring it 
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'^nto cultivation, which would be attended with too 

^uch expense in levelling the higher parts, and 

filling up the hollows. This is an indication of 

very great convulsions in the sijonj/ strata beneath 

those of sand; nor ought it to appear surprizing, 

afler what has been seen of their strange disorder 

near Lwienburg. This space is therefore still a 

ieath; but in order to make some profit of it, acorns 

iave been sown, and have sprung up and grown 

w the hollow parts, where there is the greatest 

huiiaidit3\ These plants will never become trees 

because they are browzed by the sheep; but they 

fot^m brushwood, and are cut for faggots. From 

tWs tract of broken ground, where no blocks appeared, 

^ proceeded to a large space which had subsided, and 

ot\ the slopes of which I saw a considerable number: 

in the cultivated parts, where, when the fields had 

been cleared, the blocks had been removed, I 

observed a great many lying by the sides of the 

road. 

322. I next ascended the opposite hill, and saw 
on its slope abundance of blocks^ in concavities of 
the kind wl>ich I have already described in various 
parts of these countries; being apparently focuses 
of explosion, where the interior Jluids (when, 
within the caverns which had occasioned the 
rupture of the strata^ they were violently com- 
pressed by the subsidence of the separated masses) 
threw out on the surface fragments of the various 
inferior classes. On the summit of the hill itself, 
there Vf ere no blocks, but I again saw many, with 

great 
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great quantities of smaller stones, on the opposite 
slope^ as I descended towards tlie village of Netz^ 
through which passes a brook employed in turning 
a mill. Beyond this, the ground rises ; for a cer- 
tain way it forms a heath, where some parts being 
cultivated the rest is pared; but aftei'wards t. 
entered an extensive tract, in which the sand is so 
loose, that, but for the cares arenariuy all its strata 
would have been carried away by the winds; ^ 
part of it, however, has been preserved by thj^ 
plant, and is accumulated in dunes, as on the sea- 
shore;" for this is the very same kind of sand wbicb 
covers the bottom of the sea. 

323. From this heath, there is only a small 
descent to a horizontal space, about a league in 
breadth, but extending on both sides farther than 
the eye can reach, between the foot of the hills, 
and the alluvial soils which border the Elbe. This 
space will aflfbrd a new example of what I said in 
my Travels on the coasts of the Baltic and of the 
North Sea, concerning the formation of peat ; tliat, 
though the antiseptic quality of the waters occa* 
sioning the conversion of vegetables into peat appears 
very certainly to [proceed from the soils over which 
those waters flow, it still remains a mystery by 
what part of the soils this effect is produced; an 
object well worthy to be followed, in many differrat 
places, by chemical analysis. Here, as is the case 
lower down on tJie course of the Elbt on the saiac 
side, at Hope, Harborg, and Stade, tiie Mis wbidi 
descend towards the river, together with the grounck 

at 
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It their feet, consist of sand, whereof keaih is the 
spontaneous product ; now it has been seen that all 
the low soils which I have hitherto described within 
this tract are moors j that is to say, peat -mosses ; 
and the waters flowing in them, though transparent 
when taken up in a glass, appear brown wherever 
they are seen at any depth, and deposite a brown 
powder on the sand over which they pass: while 
the low space now in question, though the apparent 
circumstances are the same, is covered only with 
?ra«s growing on the vegetable earth produced by 
ts annual decays : it forms a good pasturage, in- 
terspersed with alder bushes ; and the rivulets which 
cross it are perfectly limpid, effecting no change in 
tile colour of the sand. 

324. After passing over the above space, I came 
to an alluvial soil but little below its level ; thi« 
soil is a league in breadth to the dike which borders 
t on the side next the Elbe^ and is crossed on a 
:auseway of sand covered with large stones, of 
jqual height with the dike. Notwithstanding tiie 
;are bestowed on the cultivation of this rich soil 
ince it has been enclosed, the indigenous plants, 
)f which the roots are below the reach of the 
>lough, are not yet extirpated; I saw here and 
:here some tufts of reeds, amidst the finest rye 
ind wheat. After I had passed over the exterior 
Jike at a point where a small village had been built 
ra it, I was a quarter of an hour in crossing a 
xact of fore^lands before I reached the actual 
joiirse of the rivers itk a part wfeete_theJ>Qats be- 
4 * longing 
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longing to the village were then lying. Here I 
again saw what I had remarked elsewhere on the 
course of the Elbe; that, though the soil within 
the dike is composed of the argillaceous and marljj 
sediments of the stream, this exterior soil consists 
almost wholly of sand; and its surface is furrowed, 
being exposed to the action of the waves, which 
spread over it when the level of the water is higher. 
The cause of this difference in the soils is that, h 
the promontories attacked by the Elbe in its course; 
strata of clay and marl are intermixed with those 
of sand: the abrupt extremities of these promoih 
tories having crumbled down, the river, in its in- 
undations, has carried along with it the fallen ma* 
terials lying at their foot; but these materials have 
subsequently separated from each other ; the masses 
of marl and clay^ being diluted by the Elbe, have 
spread across its whole channel, and have been 
deposited at the bottom of the calmest water on 
its borders; while the sand, having followed the 
stream, has been deposited on its bed, where in 
some parts it has accumulated so much as to form 
many islands. Since the rich soils on the sides 
have been enclosed with dikes, for the purpose of 
bringing them into cultivation, the river, being thus 
confined within a narrower space, has carried on to 
the sea the marli/ and argillaceous particles with 
which its waters have continued to be loaded ; and 
the waves and the tides have there spread them to 
a great distance along the coasts. In consequence of 
this contraction of the space which the Elbe occupies 
between the dikes of its opposite shores, and above 

the 



^i the reach of the tides, the stream is beconie more 
*1 rtpidy and the sediments deposited by it ou tbeouter 
"^ dde of the dikes now consist chiefly of land. 
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325. Here 1 crossed the river, and landed with 
my chaise at a village below Boitzenburg, to which 
town it was necessary to send on for post-horses : 
^ while I was waiting for them, I ascended a branch 
of a bill terminating in a cliff near the village; and 
having gained its summit, I saw that Boitzenburg 
stood on an insulated eminence of geesty anciently 
au island in a creek which was formed by the lower 
part of a vale arriving thither between two pro- 
montories. This eminence was formerly encom- 
passed, during floods, by Tthe waters of the Elbe; 
but as it lay out of the course of the main stream, 
which flows round the promontories, it soon ceased 
to be thus an island, because the soil around it was 
raised by the sediments of the river: this soil is 
Very rich, and is guarded by a dike of blocks against 
the inundations of the stream. 

3Q6. The cliff under which I had landed was 
still continuing to crumble down, though no longer 
in consequence of the attacks of the Elbe; as tliere 
has been formed before it a broad strand of gravel 
whereon the Village stands : but the waters, arrivincr 
from the upper part of the hills during rainy 
seasons flow down ihis cliff in rills which furrow its 
surface, and thus cause the sa?id to fall, and accu- 
ipulate on the strand at its foot; it was overspread. 

with 
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with the carex arenaria^ and under the shelter of 
that plant, others were already beginning to grow; 
so that, in a little while, this cliff also will cer- 
tainly be reduced into a slope covered with ve- 
getation. 

327. As I looked down the Elbe from the top of 
this hill, I could follow the stream itself but a little 
way, on account of its many windings; I traced its 
course, however, between the hills, by the tops of the f 
cliffs^ sometimes on one oi its banks, sometimes on 
both; among these I saw several which were reduced 
into slopes, and covered with grass ; but others were W 
still crumbling down in the upper part. Now it wili 
be seen that the case is the same along the course of '^' 
this river, throughout the* whole space where it flow 
between tliese sandy hills, extending a consideraUi 
way into Saxony ; and it must have acted in tli 
manner against all the promontories which at first 
obliged it to bend too suddenly, and which, as they 
consist like the above, only of strata of sand^ marlj 
and clai/, the attacks of the stream have been abl^ 
to demolish; for these promontories, in consequence 
of the subsidences that produced the succession of 
*vaUies and plains in which the Elbe flows, originally 
presented towards it abrupt extremities ; and whe^^ 
ever it has been carried against them by too direct 
a course, it has sapped their foot, and occasioned 
them to crumble down, either till it has at last 
sufficiently widened its curves, or till the cliffs have 
acquired the protection of the natural dikes which 

their 
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their own fatlea materials haVe formed at their foot 
All the i^ubstances light enough to ,float. for some 
time in rapid water have been carried down by the 
current, and then deposited in those parts where 
the river, finding room to spread, loses consequently 
its rapidity : thus have been formed all the alluvial 
mky which J shall continue to describe in relating 
my subsequent journeys along the upper part of its 
course: this stream has raised on its bed some 
islands consisting chiefly of sand ; while the argil- 
laceous and marly particles, which it carries into 
tile sea to a considerable distance, being afterwards^ 
repelled against the coasts by the waves and the 
f tides, have produced not only the new lands lately 
I inentioned on the eastern part of the extremity of 
tlie peninsula oiBremen^ but likewise those which, in 
l»y Travels last published, I described more par- 
ticularly along the coast of HoUtcin^ and a part of 
that of Slesxvigh, 

328. In my return to Berlin , I took a straiter 
road than that through Mecklenburg^ by which I 
had before j:)rocceded to Boitzenburg. From tha 
latter place, ray first stage was now to Liibthen^ 
At the distance of 3 miles. On setting gut from 
Boitzenburg^ I crossed on a causeway, composed 
of sand, the lands enclosed by the dike which I 
TOcntioned; and I came to a plain where the sand 
was in some parts loose, but in others covered 
T^'ith turf, or planted with pines and birches. Thia 
«and is mixed with, small gravel, amongst which 
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there are Jiinis; but I observed no large stotics, 
till after travelling 3 miies, I came to a village o( 
Brasdorf, where I saw many blocks. Beyond this, 
I found the soil improve; it was cultivated in some 
places, and in others it was planted with woods of 
oaks and beeches. This is again a plain, and its 
lowest parts are meadows planted with willoivs. 
For someway, I continued to see blocks in con- 
siderable abundance; but at last they disappeai'ed; 
and at Liibif/cn, whither probably had been 
brought all the stones which could be collected 
the neigh bourliood, ihere were no blocks, nor n 
the street paved except along the sides of the 
houses. 

319. ^fy second stage was to Lenzen, which ij ' 
at the distance of 4 miles and half; I was nine 
hours on the road; for it lay, almost the whole way, 
over loose sand, occasionally interspersed \\\i\\duna- 
and small birches. The next stage, 3 miles it) 
length) was to Perleberg. Within this space, 
which is mostly a plain, the soil is much more 
fertile. Along a great part of the road, I saw 
scarcely any blocks; but in the village of Ncbelin, 
and some way beyond it, they lay in considerable 
abundance. 

330. From Perleberg I set out for Kyritz, at 
the distance of 3 miles. In this stage, the gronnd 
soon rose, and became less fertile ; there were many 
'uncultivated spaces which had beee- planted with pines 
... and 
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d birches; and at the top of the hill, t found 
thing but loose sand, with some pine woods. I 
sv few blocks till I reached DUlen ; but from that 
iage to the .end of the stage, there wefe great 
lantities of thera. From Kyi^itz to Fehj^bellin, 
bich is a distance of 4 miles, the soil is better 
id . more . generally cultivated; only a few blocks 
ere lying, here and there, at considerable distances 
ocQ.each other; but 1 saw many collected together 
t the village of Prozefij whence I descended into 
I very extensive peat-moor^ in which very good 
M is cut^ and which, as the peat is only a few 
bt itx thickness^ serves at the same time for pas- 
urage. The road from FehrbelUn to BiitzaWj 4 
oiles distant, passes over some high ground com^^ 
lumding this large peat-moor , which is in every 
tart intersected with ditches, leading the waters 
owards a canal, where I saw some small boats 
iuling along; by this canal the peat is conveyed 
) the Havel, near Spandaxv, whence it is carried 
p the Spree to Berlin. 

83 L The stage from Biitzow to Berlin is 3 miles 
i lengths After travelling for some way through 
^dows, of which the soil had been formerly 
•veiled by the Havel, I crossed that river on a 
*idge. Hence ascending new hills of sar^d^ I came 

one of those ancient forests which are still re- 
fining in some parts of Brandeburg and Meek- 
^burg, and which, in my eyes, have a venerable air, 
^ having been always left in the hands of nature ; 
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nor does it appear that any of thwe produced W 
art are likely ever to resemble them. 'l"hese lortsli 
consist of oaks, pines, and birches. The pirn, 
having had full liberty lo spread their brauclKs 
emulate the oaks in the variety of their aiiiique 
forms, while in other respects they are finely con- 
trasted with those trees: the boughs ■nhiGii tiitv 
throw out are very ilissiinilar to their dark and deejity 
furrowed trunks, being seen, in such parts as are 
not cou(!calicd by the multitude of their green tuft!, 
to be covered with a smooth orange-coloured bart. 
The bircheSj -which are intermingled *-ith tliw, 
have a very majestic appearance ; their ribbed 
trunks, covered with a white pellicle scored acToa, 
and thus variegated with dark brown, rise lo a greain 
height tlian those of the othev trees; ami from thw 
summits hang elegant clusters of branches, divitted 
into small twigs, which, when in summer tlwy aw 
adorned with their light and beautiful foliage, m 
pendent almost to the ground. In this latter part rf 
my road to Berlin, I saw very few blocks. 

332. I have already explained how strongly every 
idea of the ?nigration of blocks on our co/ititientt, 
since tlie latter ha\e been abandoned by tlie set, 
is opposed by the alternate abundance and d«- 
liciency ot those masses in successive spaces con- 
tiguous to each oUier; and i have also shewn the 
importance of baaishiog this error fjom Geoloj»y. 
J have therefore no apprehension that any of those 
wlio study nature in pursuit of truth wiU ^^uaeins 
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rf prolixity, oh ticcount of these details respectihg 
tiy various journeys through the peninsula of Bre^ 
noiy this being a tract into which it is impossible 
hat blocks can have been transported from any 
[iiarter whatever, and in which, as tins great phe- 
KXDenon here presents itself under a great variety 
rf forms, I have had an opportunity of pointing 
mt many of its essential characters. But, in order 
so become acquainted with all these characters, it 
iiifst be viewed in it§ associations with other geo^ 
Mctiil phenomena, on both mdun tains and hills 
ipiios^ of stony strata^ that thus may be formed 
tflikore accurate jiidgm^fnt of the connexions sub- 
Ming between all the monumobts, ti'owever different 
tt tiieir ncitui^e, of the causes which have hereto-* 
lile t^iSHttA 0tt our globe. Various circumstances 
ihWdkig tiiesfe coMiexions have already beon de^ 
idad m the two ftrst of the journeys contained in 
Al (Mresetft VohniM; but, in forming tlie plan of 
^ «bservali6fi#, I bad considered it as essential 
te extend theisft kito several different countries, for 
io fkurposd ^ efieetifally rei^vitig all doubts on 
ft^ iubjeei I $half tfaetefbre resume the narration 
# nPf Twtvtls, in which I shall henceforth follow 
li# ^ordef ef ^i*ir dates, beginning with the ex- 
ttfsSoBS propoi^ to the, as I have already said, 
tt my arrival at Hanover in 1797, by »ry friend 
L Von Pape^ who himself accompanied me in the 
itot^ together v^ith IVfftdame Von Pape and Madame 
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Excursion from Hanover to the Hills of 
Mineral waters of Rehburg. 



Aug. 24th. 1797. We set out from Ham 
at 7 in the morning, and went first to Hagenit 
4 miles distant, where we changed horses.. ' 
road lay through a- sandy plain, in which I 
some cultivated spots, but the greater part was. 
occupied by heath. For a considerabje way, 
thing appeared in the sand except the usual p 
cles of white quartz; but by degrees I perceive 
to be mixed with a gravel of primordial sti 
chiefly granite; and at last, I saw some bk 
many of them were collected together in the s 
town of JVtmstorfj through which we passed ; 
these stones were employed there in paving the str 
Afterwards tlie plain became more fertile, the 
tivated spaces were of greater extent, and t 
were many new plantations; though I still saw j 
which were covered with heath. 

ii33. After wc had passed Hagenburgj ] 
ixjarkcd a change in the soil ; the scattered st< 
instead of being vi the primordial kinds, ^ 
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jmcnts of sand'Stom; and as we approached 
{ hills of Rehburgj I saw some small flocks, 
ing here and there above tlie sandj/ plaUu This 
s another of those monuments of the catastrophes 
the strata which the labour of man was begin- 
!g to destroy. The roch^ that are found in 
lins,' and consist of the same strata as the neigh- 
uring eminences, while they thus exhibit ruins 
those strata covered with a more recent soil, 
jsrly evince to us that the eminences themselves 
If such; onlv because the rest df the strata have 
Mded around them. 1 approached these rocks^ 
id found them to be masses of strata of a grey 
M-stone proper for building, of the same nature 
'fee fragments scattered on the soil: the hills 
etaselves are also composed of this stone ; l^ut 
&^ less conveniently situated for carriage than 
crocks, I saw men at work in cutting away the 
ter; so that perhaps, by this titiie, tliese intei*- 
ing monuments may have been entirely demo^ 
Ijed. We arrived at Rehburg at 1 o'clock. 

334. These hills will present an additional ex- 
iple of what I have already shewn in various 
ices; that though, as above, the labour of man 
9 destroyed many geological monuments, it has 
wever laid open to view a much greater numbei* 
such as otherwise would have remained unknown. 
ere it not for human labour, we should never have 
^covered the disorder of the stony stj^ata m the in- 
ior part of many hills, of which the external 

form3 
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forms ar<5^ softened, and th^ suiface is* covered bj V 
vegetation, on a loose soil, frequently of unkaovi 
depth. A very pretty village has been built hcre^ 
on accoi^nt of thjs bath39 which are in a high vale 
encompassed with eminences covered with fioe 
beech woods, where very pleasant w^lks have beoi 
cut for the company frequenting this place; on tk 
edge of the woods, these walks open on a gnil 
variety of beautiful prospects. The hills, up to thev 
summit, are all covered with the same heaib s(o4 
which prevails on the neighbouring plains. I s» 
in the woods some blocks of granite^ but muq 
more of the sand-stone that composes the mas| ^ 
the hills : on examining the latter, I perceived 00 aonf 
of them impressions of plants, w^hich would have ieJ 
me to suspect that a bed of coal w^ contaioecl if 
the hills, even though I had not been ipfonned tint 
phe was aptually worked here. Above thp Sut&fl^ 
there rose a few sniall rocks of the sand^om, 
the strata of which dipped strongly inwards^ Mii 
presented their section at the top. 

335. I descended into the vale where the cod^ 
pits are, and obtained from the colliers the follow- 
ing information. This bed of coal is so much in- 
clined, that while, in one of tlie pits, it has been 
found 30 feet below the surface, in another, at no 
great distance, its depth has increased to 50 feet; 
it is here five or six feet in thickness; but in other 
places it i^ reduced to one foot : when followed it 
i^ found to be interrupted bv fractures : pow it will 

be 
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1^ segn , tlmt the state of tlie siony strata that 

po?er it corresponds witli these symptoms of catasr 

^m troplies; and that, besides, these strata afford a 

^W proof that the vegetable substances over which 

tth^ they were formed, and which must certainly have 

i^^H been accumulated above the level of the sea, had 

caj subsequently passed below its level, aud in th»t 

A g lituadon had been mineralized into coaL 
tot 

. Aug. 2Sih. Count Bentinck Von Buckhorst, 

j»ho, having been some time at Uchburgj was 

tdl acquainted with the countiy round it, was so 

|wd as to accompany me in an excursion over 

these hills, in order to shew me the spots which 

irould more particularly interest me* We set out-io 

tbemoroiQg, and ascending a hill by one of the valleys 

in the wood, we came to the upper part of its southerjti 

llope, whence we went down to some quarries opened 

on that side, in strata of the same sand-storie as 

that of the small rocks w hicb I had seen rising on 

the plain, and the large fragments which were 

scattered on the slope of the hiU. 

S36. The masg of strata worked in the first of 
(tlie quarries which we entered was about SO feet 
in thickness ; these strata descended so much more 
rapidly than the slop^ of the hill, that they dis* 
appeared under the loose soil of that slope. In 
this first quarry, all the strata were intersected by 
^ fracture^ and the master of the quarry told us 
that their inclination which was abgut one foot to 

three. 
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threCi was greater oh one of its sides than on 
other; so that, when the stone was followed to 

* 

greater depth, the same strata were found to dil 
several feet in level. 
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337. Besides this, there must be other fractui- 

in that part of the hill where the strata are not ^ 

posed to view; for, on entering another quar 

on the same side, we there saw, not only th 

they were less inclined, but also that they ha.</ 

a different direction. This quarry had ^^^^^J^L^ 

been worked to too great a depth to allow tlie£,^ 

pumps to raise up to the surface the water ^ppearino' Mconsti 

at the bottom, which was therefore discharged by lat last 

an adit opened for that purpose on the slope of the Icotisi^ 

hill; respecting the course of this adit, we obtained |.<a7id, 

from the master of the quarry the following infor- lea^^ 

mation. The sand-stone strata^ through w hich it was I ^U^^ 

carried at first, being n^uch more inclined than the |t^* 

slope of the hill, were succeeded by the accumu- \tX 

lations of fragments, some of them rounded, whidi \t^ 

compose this slope; and through these it has been 1^ 

continued with the assistance of props: in some 

places, the depth of this adit below the surface I r 

is not less than 50 feet; but the strata of sand- I c 

stone are not met with again in its course, because | i 

they pass considerably beneath that level. 

338. The stone worked here, which is very hard, 
is of a light grey, with an ochreous tinge in its 
fractures ; and though its strata are parallel with 

eacH 
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each other, the line of their junction is undulatedl 
In file tower strata are found here and there im- 
pressions of leav€Sf all belonging to the same plant: 
these leaves are three or four inches long, and appear 
topped at the extremity; they are about half an 
jnob m breadth: but being narrower at the end 
^^Xt the stalk, their veins, which are strait and 
***"<Dngly marked, give them a resemblance to small 
f^^s w^hen closed. Beneath jthese strata of sand-^ 
i^o//e, are others of indurated clai/y containing the 
s^me kinds oi ferruginous concretions whicli ac- 
company the beds of coal in England, where they 
constitute the principal iron ore. Under these is 
W last found the immediate roqfoi the bed of coal, 
consisting of strata of indurated clay mixed with 
* sandf together wifli others of a bluish schistus which 
easily breaks between the fingers; and all these 
strata are full of the leaves described in those of 
the sand-stone, affording an evident indication of 
the vegetable origin of this bed of coal, namely, 
that it was an ancient peat-moss. The other ira- 
portanl circumstance to which I alluded, as prov- 
ing this peat moss to have passed below the waters 
cf the sea, and to have been there mineralized into 
4;oaly is, that all the strata bearing impressions of 
this plant, from the lowest of those of the sand^ 
^tone downwards, contain abundance of small chamoe, 
§ind some helices. 

33;9. From Rehburg, we accompanied M. Vou 
Pape to visit his friend Abbot Salfei^, at the 

Abbey 
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Abbey of Lockum. In our way thither, we first 
ascended, through woods, the hills of Rehburgy on 
which we then proceeded over commons extending all 
the way to its opposite slope; here also these hills 
are covered with heath-sand down to an unknowa 
depth; but in some places there are small quarries 
in rocks of the sand-stone which rise through tb^ 
sandj like those already described in the plain at son^e 
distance. On all these eminences I saw a great many 
scattered blocks, chiefly of granite^ but some \\erc 
of the same sand-stone; wherever the soil was 
cultivated, the blocks taken out of it were lying in 
TOWS along the side of th^ arable lands. These 
are all so many effects of the catastrophes of the 
strata, the state of which in tlie mass of the hill 
has been seen above : and that this hill is become 
such only by the subsidence of the grounds around 
it, is proved by a lake at its foot, in the middle of 
which is a rock called JVilhelm-stein. This lak 
occupies the lowest part of a large vale covered 
with peat. 

340. Abbot Salfeld was so good as to shew us 
the abbey, which was built in the eleventh century 
for a monastery of Benedictines; but it is now a 
Lutheran collegiate church, under an Abbot and 
Prior. This abbey stands on a branch of a hill 
advancing into the peat-moss, which, at this season 
of the year, presented ^ very beautiful view. The 
lower parts of the hills covered with woods formed 
a rich irregular border to a verdant vale inter- 
sected 
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(sected with ditches, by which, duiing the summer, 

^ surface is drained of ail surperfluous moisture^ 

tiioagh enough still remains to afford constant 

^lourishmeat to the grass ; and the peat-moss is thus 

^averted into a tract of fine meadows which are 

DOMTQ for bay. We returned to Hanfyoer the same 

S41. The other plan proposed to me by M. Von 

'^pe was (Hie in which he had it in his power to 

QTcrd me much assistance; for the residence oif 

^ son-in-law lay in the road» and his eldest s6nt * 

ixiembef of (he Cauncil of the States, offered to 

tccompany me throughout the whole excursion : to 

this proposal I agreed with great pleasure, and $ 

vas e^^uted not long afterwards. But first I had 

fogogfid to accompany Madame Zimmcnrmann to 

^runwkk, to visit a gentleman whom her deceased 

busbai^d had frequenti(y mentioned to me in terms 

of tt^ hjg^iest praise ; this was the late General 

Vox SiAU¥09j>, for \t\xQtn, from that period to the 

end of his life^ I ever entertained the most sincere 

respect and estejsm ; md my friendship with him and 

bis amiable lady ioduced me subsequently to mak# 

joQg resideofies at Brmswish 9X diSmsA times* 



Hxcvuioll 



949- 



• ♦ ,, 



'^ 



yij; ,. '. -I V.-. ..; • ..-.•/ •» i :.. ir. . ■..* 



*^UG. S8f A. 1797. We set otit in' the monqna 
liroA Hanover; aiid after we Imd ttaissed .thrbdtj^ 
Xitfy a Tillage iibt &t from ffiattbis^. we ,cti6iA^ 
tfp<Mx horizontal soib/cpyerai with heathgrdvd^ 
jpeat of little depth; of which, in these Miidy-jj^ldn^ 
th^ are very extensive tracts. As fer tis H^imih 
biibkeh, I saw on the sand, wherever it was oih 
ooVered, l^e blocks of gnfmie, and k ff^i manjf 
'were collected together in that 'viUa^^.but ii^ 
thence to Burgdorf, where 1 got out iti order to 
lighten the carriage, which (he hojrses codld sqarcelj 
draw, because the road waii« in loose jssuidf, I p6r 
ceived hardly any blocks; and at fttst they entire^ 
disappeared. This was a part of that road 
'Zellj where I mentioned before that the sand o 
tained only some particles of tpfiite quartz, an^ 
few ^ints ; as I was now on foot, I observed 
latter more particularly, and saw that they 
of a great variety of shades, from black to v 
and some, which were semi-transparent, were c 
colour of cornelians. 
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342, At Burgdorf we were to change horses; 
but, on account of the harvest, it was a long time 
before we could obtain fresh ones; I had leisure, 
therefore, to examine tbe^paVement of. the vUIagc^, 
which was formed of various primordial stones, and 
of granulated quartz. In travelling from hence to 
Br%tnswick, a distance of 5 miles, I saw only a 
very few blocks of granite along the sides of the 
fields. 1 have described this road, because, as the 
g^Qnitic summits of the Hartz here appear on tlie 
borizon, I have thought it important to shew that, 
y^ith riespect to the alternations which occur in the 

dispersion of the blocks^ no difference, is observed 

^^ approaching those mountains. 
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JouHNEY te^aris the JVesta-n foot of the Ham!, 
through NoitDHsiM and CATi-ENBDiie. 



Sept. 7tk. 1797. I set out in the morning from 
Hanover with M. Von Pape and his eldest son, and 
■we proceeded together to Catlenlnirg ; the Amtmann 
of which place was M, Wedemeter, son-in-Jawto 
the former of these gentlemen. 

343. The point of the country ivhcre Hanover is 
situated is very remarkable, as being that of the di- 
vision of soils which differ greatly, both in them- 
selves, and in the nature of the blocks disseminated 
' on their surface. In quitting the town before, on 
the northern side, I had injmediately entered on 
those vast tracts of sand covered with heath, irf 
which, the whole way to the borders of the Baltic 
and of the North Sea, scarcely any sCony strata are 
exposed to view: this soil extends very far west- 
ward, and consequently to a great distance from all 
mountains composed of primordial strata; yet it 
is strewn with blocks of primordial stones, in various 
quantities, the abundance of which bears no pro- 
portion to the greater or less remoteness of those 
■TfiAJiyti.' mountains. 

8 



t'towifaiiis. But now, coming out of Hanover om 

the soutiieim side, and entering the country of Caleti^ 

l>cfgj which extends as far as Giiitingen, X found 

a stjil of a quite different nature. About a league* 

distance from tlic town, tlie sand disappears at the 

(H>eiiing of a large valley, bordered with moanlain* 

(Composed oi strata oi lime-stone ; which strata are also 

found at but Utile depth beneath the soil of the valUifi. 

[ Kow although the chain of the Hartz is here at 

tio great distance on the south-east, and though th« 

I torrents descending from that chain, and contrt- 

bming to form the river Ldne which flows in tbt 

Liargc tulley, arrive through Lateral vallies, no niort 

wilodcs of primordi(tl stones are here to be founckj 

P tliobe scattered on tlie surface in great abundance 

[ being all of limestone and haiti send'Stone. 

S44. The road, which is kept in very good order, 

\ was for some way gravelled with fragment of stBsd^ 

I stenc, and afterwards of lime-atone; the latter wb> 

brolien without difliciiity, its strata having all beea 

shattered in the subsiiiawe ivhich pi-oduced th« 

valley ; a catastrophe manifestly shewn by many 

> bil'locks formed of such masses of these strata 

t_ «5 happened to remuiu above the level of the 

rest. In many parts, Hiis •calley widens so as fis 

form small plains ; but afterw^ds, its sides agaia 

approach each other. I particularly observed this 

latter case near Kinbeck, where a branch of a 

mountain advances so far forward on the western 

tide, as, to confine the river within a de^ls. We 
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{»^86d ovfer this promontsory, which, bears th^most 
evident marks of the catastrophe whereby the 
valley was produced. The side next Hano'oer being 
very st^p^ a winding road has been cut in.it; and 
in many placea where the strata are thus laid opeQ^ 
they are seen to be strongly inclinedj and to pre- 
sent their section at the top. Now, as these strata 
contain a great quantity of marine bodies^ and must 
consequently have been formed on* the bottom of 
the sea in a situa^tion nearly horizontal and contimi* 
cuSj it is not possible to doubt that the "oallcy was 
produced by a subsidencey which, together with all 
the other great catastrophes of the strata^ took place 
antecedently to- the birth of the continent 

345. From the top of the hill of JEinbeck, I had 
the most interesting view of the various effects of 
these; catastrophes, which appear in the projections 
•and retreats of the rocks in the sides of the valley) 
and their several terraces, either covered with 
woods or grass, or else cultivated on the soils of 
rubbish composing the slopes. Hence I could 
trace the course of the Leine up to Nordheim^ 
through which^it passes in its way from Gottingen* 
At Nordheim we crossed this river, and entered a 
large valley, extending in various branchf?s from 
the right bank of the stream towards the Hcv^z^ 
and spreading into a small plain behind the ridge 
of eminences that borders, on this side, the valley 
of the Leine. At a league's distance . from Nord- 
/iei?n is a great interruption in this ridge, within 

whicli 
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hich the Castle of Catlenburg stands on a small 
lill nearly,insulatecl, in front of the mountains on 
he northern side. The little river Sose^ formed 
)y all the streams descending from the Hartz on 
he western side of St. Andreaaberg, flows at tlie 
bot of this mount, and joins the Lei7ie at Nord- 
\mu In this intersection of the ridge Uppear the 
itrata tvhich compose it. Towards the valley, it 
consists of strata of lUne-stone^ like the hills de- 
scnbed above on the Einbech side ; but towards th^ 
Ihrtz. its strata are of sand-stone; and in the 

'0- 

Wl plain extending hence to the foot of that 
ijain, a thick superficial soil of sand is foimd to 
tover sometimes sand-stone^ sometimes Hnie-^t07iey 
Hile farther on, towards Osttrode^ there is gypsum. 
Of all this I shall have an opportunity of giving de- 
rails, which will shew that the country adjacent to 
he itartk has, in this part, been a scene of the 
Qost extraordinary catastrophes. At half past 7 
'6 arrived at Cdtlenbnrg. 

Sept. 8//i. t set out on horseback, with the 
hunger M. Von Pape, and first crossing this in- 
:riof plain, which is interspersed with small mounts 
imposed of various kinds of strata, and extends the 
hole way to the foot of the Hdrtz, we proceeded 
awards Grwid^ one of the towns belonging to the 
liners, situated in a valley which follows the chain 
F the Hartz J and stretches towards Ost erode. 

VOL. i. A a 346. After 
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546. After having passed through the villages d 
Berke, Dorstc^ and Forste^ we arrived at Bat 
hausen. The soil, which here rises, is everywl 
cultivated ; and though we were now so near 
HartZy I did not see any blocks. At Badenhai 
we engaged a guide, who conducted us fhror 
fields to the borders of the valley of Gi 
into which we descended by Laubhiltie, We 
now come to the primordial strata ; for both 
of this valley present the sections of strata of 
wackcj wherein are veins of lead galena coiitaid 
silver. Here has been opened the issue of an dt 
the course of which I had measured by the 
meter at the time of my first visit to the 
liy this adit^ the pumps of all the neighbotunij 
mines were to obtain a level 84 fathom loi 
tlian that hitherto employed ; I found the work 
yet completed, though it was carrying on at varBl 
points, by means of shafts, which had been sunko 
the line of its intended course, 

347. From Grundy we crossed the nnountain 
Scfiweinebraken, farther within the chain of 
Ilartz, in our way to another of the towns beloi 
ing to the miners, called JVildeman, situated in 
valley nearly parallel to that of Grundy though 
iilope is in a contrary direction. The small ri^ 
InnerstCy v/hich rises in the valley of JVildt 
flows northward through a succession of vallit 
till, assuming a more westerly course, it passes 

HildtMy 
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^^md^h^m iti its way to the Leine; while the waters 
f the valley pf Grund fall at Ost erode into the 
f&e^ with which they proceed southward to join the 
taie river at Nordheim. 

348. The same veins which are worked at Clausthal, 
[. 1^ highest part of the Hai^tz^ appear also in tlie 
l^ of JVUdemaUy where there are mines on their 
; tjiey ai*e here smaller and more ramified; 
as their ramifications lie near each other, they are 
[ed together in tHe same mines : these veins have 
nearly the same direction here, as at a greater ele- 
\x\ ; but having been cut through by the subsidence 
produced the valley of IVUdeman^ they are 
id below the level of the latter, where they have 
been worked for a long time. Continuing to 
►w this valley, we came to a place called Oe/- 
ifc, from an. oil- mill that formerly stood here; 
sioce the mines have been worked at their pre- 
|pt depth, the brook which supplied this mill has 
j^Q employed for the purpose of setting the pumps 
f'luotion. 

849. In our way back to the valley of Grund, we 
issed another mountain, of which the side nearest 
^elmilhle is called Hitschenbergy and that towards 
pfnd, Hasenberg. We had left our horses at Grundy 
pause it is impo)3sibIe to observe the state of the 
HUa in these mountain^ without passing over them 
>foot. We ascended the Hitschenberg by a kind 
steps formed on its slopes by the sections oif its 

A a S stratfi 
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strata of grei/ wacke and schistus^ which dip rapidly 
inwards, 9,nd thus evidently shew the angular m 
tiom of these strata on the borders of the subsidence 
whence the vallei/ resulted. 

350. From the part of the mountain on which wci 
arrived, w^e looked along the whole valley of ff^ilk^i 
7nan^ (or wild man ;) and it did really present to 
view a very wild though at the same, time interest 
prospect. All the mountains, which border it 
cloathed with a dark covering of firs^- and we cc 
descry no sign of any human habitation, but tbtfj 
here and there the smoke of some heaps of cbarcoal 
rose above the trees : it is for the founderies atlflu- 
toithal that charcoal is here made. We had belowl 
us the small river Innerstt flow'ing at the bottom 
the valley ; and as the latter appeared to termii 
in a ail'de-sav^ we could not easily have judged ii 
what part it afforded an issue to the stream, had 
the opening of a lateral valley leading towards hi 
tenthal been indicated to us by a sunbeam whic 
darted on the left through an interval between 
firs, 

ft 

351. We descended this mountain on its opposi 
side, which is called JVintcrberg ; and having fi 
gone down through a very steep wood to a cultivated 
space, we there followed a path that appeared from 
a distance to lead to a grotto or simple recess; but oo 
reaching tli?s, we found it to be the head of a comk 
which intersects the mountain, and descends to Grud 

Tiii< 
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This part has the name of Iberg ; there being, in the 
Jower part of the combcj a very remarkable obelisk 
BO called, as I have mentioned in my. first Travels, 
Vol. IV. p, 6-2,5. It is here that tlie strata of lime- 
stone which externally border the Hariz begin to 
. appear on this side of that chain ; and they are seen 
to rest on strata of schistus in great disorder. Hence 
we descended to Grund; and it being half-past 7 in 
UiJ the evening before we arrived there, \ve did not thi§ 
.day proceed any farther. 

K'Sept, 9th. Setting out from Grund at 7 in the 
WorninfT, we took the road towards Osterode. along 
the foot of the mountains, which is either cultivated 
int covered with woods. 

■ ' 352. We stopped first at Lasfeld^ with which place 

I was already well acquainted, it having been here 

that the late Baron Von Reden had proposed to open 

..an adit for all the mines of the Hartz; a plan sup* 

ported by two very strong reasons; first, that the 

Jevel of this adit would have been 400 feet lower than 

that of the other which was then projected; secondly, 

that, as it would have been cut across the direction 

of all the veins already known, it might have led to 

the discovery of others lying between them. In the 

philosophical Transactions of 1792, are contaiaecj 

my barorpetrical observations on the course of thesQ 

two aditSy which, with respect to the heights, b£id ^ 

gingular agreement with the levels taken by the geo** 

metricians of the Hartz. But the length of the adit 

propose^ 
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proposed by Baron Von Reden would have been so 
great, and so njuch lime would have been employed 
in making it; that it . was not undisrtaken^ on aqcoiipt 
of the expense, 

353. Proceeding through the valley towards Ojv 
terode, we soon came to the part where its eastern 
jside, being the foot of the mountains, consists of 
schistus, while the western is that of some hills conh 
posed of gypsum; a subsidiary proof, of wliidi 
many examples haye appeared in the course of my 
Travels, that rallies have not been excavated by nm- 
nirjg wafers ; I call it a subsidiary proof, because^ 
when vallies are attentively observed, every thing kt 
thein is seen to concur in demonstrating that they 
have originated in fractures, subsidences, and angular 
motions of the strata, which have bef^n frequently 
attended with changes in the species of the latter* 
iat the same level, occasioned by the irregularity o^" 
their subsidence in spaces of small extent. 

354. We went on the whole way to Osterode 
through the same valley y chiefly on account of q. grea^ 
work which had been undertaken there; that of 
making a road on the slope of the hills of gypsum^ 
on this side very steep; 1 therefore hdped to obtain 
a view of the strata, which 1 had not been able to 
observe in my first Travels, because this slope was 
covered with a loose soil. Though much labour had 
been employed here, the road was not yet nearly 
completed; it was however in a passable state, so 

that 
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that it afforded me the opportunity of making such 
observations as I wished. The sections of the stony 
ifrata^ which had been concealed by the loose soil, 
^ere now laid open ; and while, in the steep parts 
fronting towards the Sose, I had seen nothing, up to 
flie top, but strata of gypsum^ I perceived, on the side 
oext to Osterode, that above these strata lay others 
of a lime-stojie mixed with sand, in which were 
ckanuB of a considerable size; these sti^ata dipped 
i into the interior part of the hill, and presented their 
•ectioa at the top. On the hill itself, the summits 
of the stony strata were covered with strata of marl 
•fid sand; and in these, as I was told, had been 
wund the rhinoceros's bones which, in mv first visit 
to this country, I had seen in the cabinet of Professor 
flollman at Gottinsren, 

355. At jsome distance from Osterode^ the gypsiun 
forms the surface of these hills ; and I saw here a phae- 
^pmenon which I had observed, at a much higher 
Gvel, in the valley affording a passage across Mont 
■<€nis, where the soil consists likewise of gypsum; 
^Hmely, large tunnels which receive all the rain- 
waters and melted snows of the surface. These sin- 
5ular cavities have probably originated in fissures 
>assipg through all the strata, even the lowest ; and 
he waters, running into those apertures from every 
ide, have gradually dissolved the gypsum^ the sur- 
ice of which shews signs of erosion. To a similar 
ause are also to be ascribed the timnels that I have 
escribed in various parts of tl^e mountains of Nenfr 

chat^l ; 
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chat el; where the loose soil has in the s^ne raanaei? 
been carriecj away by the waters running into crevice -^ 
in the sto^iy strata which lie beneath it On thehil 
of Osierode. the&e tunnels are nqt verv dan']gerous» 
winter, because, though they are sonietinies filled b^ 
the winds with drifted snow, it does not remain i 
them long witbput being melted, and the road is wel 
marked out, and v^ry firm. But the case is ver 
different on Mont CeniSy where the chief danger o 
the passage in winter, during tempestuous weather 
arises from these tunnels. When fresh snow h 
fallen on that mountain, the men and the niules, pro- 
ceeding ajw^?iys in the same tracks, press it dowa, 
and soon form a hard road, which is like a causeway 
in a marsh, and on the sides of which the untrodden 
snow remaining loose, is constantly levelled by the 
winds, till the long cqntinuance of the ha^d frosts 
reduces it tq powd^er ; l^ut, when very high wind? 
, prevail, they raise and drift it, and thus obliterate 
the traces made by the travellers. Crosses are in- 
deed erected, at certain distances, to mark out the 
road ; but when the air is obscured by clouds of this 
pulverized snow, it is impossible, at the distance of 
only two or three paces, to distinguish any object; 
if a passenger happens then to miss the indurated 
causeway, he falls into the loose snow, without being 
able to judge which way he ought to attempt wading 
through it in order to recover the road ; and should 
he unfortunately step into one of these tunnels^ he 
must inevitably perish. Those, therefore, who Lave 
occasion to pass over Mont Cenis in winter, alwaj s 

fwui 
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forKn a caravan, that, in case of accidents, they may 

aflEbrd assistance to each other: the guides, indeed, 

wtio accompany travellers, and supply them with 

mviles; refuse to undertake this passage when they 

se^ from below what they call la tourmente ; that is 

to say, clouds of pulverized snow borne about on 

tVi^ mpuntain by the winds. Yet in summer nothing 

Can be more cheerful than the aspect of this high 

Alpine valley ; for its wholo soil is covei'ed with a 

fine verdure, embellished with flowers, and especially 

"With beautiful bushes of the rhododendrcn, 

356. After we had passed over the hills of gyp^ 
stim, beginning at Osterodcj we re-entered, at Dorste^ 
into the same road by which, the day before, we had 
proceeded to Grmid; now in the whole of this ex- 
cursion along the foot of the HartZj we had not 
found a single block oi granite. We observed in the 
soil fragments of several other stones, and among the 
rest, of the kiesel-schiefei\ or pebble schist us^ which 
is the touch-stone ; it is black, strikes fire with steel, 
and is very brilliant in its conchoidal fracture. This 
«tone is not found in any part of the Hartz except 
St. Andreasberg, where it is met with in kidney- 
shaped masses, or in veins running through the 
fichistus of the mountain : it is only by the catas- 
trophes of the strata that fragments of it can have 
been scattered on the exterior side of this chain, 
where, with other broken masses of various kinds, 
they are contained in the loose soil, above the level 
cf every stream which could have propelled them. 

On 
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On the bed of a brook that falls into the 5bV, we 
saw. some rounded fragments- of the kiesel-sdiiefery 
whieh had belonged to the loose soil^ and which, iii 
consequence of the trituration of their surface, were 
already in a state to be used as iouch-stones. At 
half past 7 in the evening we arrived at Cathiburg, 
>vhere I spent two days with my friends; and after 
passing ^ another at Gdttingen, we returned to JYa- 
nover on the 1 3th, 
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ENEY to some Coal-pits in the District of 
•AUEfifSTEiN, and qfte7wards to the JBa?iks of 
\e Weser, near Hameln* 



^^^^^^^^^•^^^^■0- 



^ Patje, a member of the council at Hanowr^ 
whom I had had the pleasure of becoming ac- 
ited ia England^ where we had travelled toge- 
proposed to mean excursion for the purpose 
bservation, to which I very willingly agreed. 

pt. 23rf- 1797. — We set out from Hanover, at 
the morning, by the Gottingen road, which we 
:ed near Elze, and turning westward, proceeded 
rds JVittenhurg, situated on the southern extre- 
of a hill ; this hill is covered above with an oak 
1 ; but its lower part is cultivated on a soil min- 
with lime'Stone rubbish, which, though of little 
h, is very fertile ; for the strata under it have 
section near the surface, and dip in great dis- 
r into the interior part of the hill, so that the 
; of plants can easily penetrate between them, 
is an advantage which our continents derive, in 

many 
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"' many places, from* the catastrophes of our strata 
previous to their birth ; and in this part of the coun- 
try, the same phenomenon may be every where ob- 
served. ' . 

■■ 

357. We descended the hill of TVittenburg on its 
. western side, and turning a little to the souths prd- 
ceeded to Bemtorf; hence resuming' our -course 
westward, we arrived at Osterwald^ the place where 
the beds of coal were worked, and where there was 
a glasshouse in which very beautiful glass was made. 
M. Bauer, director Both of the eoal-pits and of the 
glass-house, having learnt from M. Patje of what 
iiature were the observations which I wished to mak^ 
afforded me his assistance in a very obliging uid in-' 
telligent manner. He first shewed me a coUectiou 
. of small stones found in the gravel of, the neighbour- 
ing soils, which he had caused to be cut into a size 
and form proper for seals; they had taken tlie finest 
polish, and wa'c capable of receiving the most deli- 
cate engravings ; I saw auiong them a great variety 
of beautiful granites and porphyries, red and yellow 
jaspers, haematites, and touch-stones. The first of 
these stones belong to primordial strata, in which 
the others are only adventitious ; yet here they arc 
scattered over the surface of a country, where there 
are no strata but of lime-stone and sand-stofie I How- 
ever, since these, as I shall coutinue to shew, have 
themselves undergone the most violent catastrophes, 
it is not surprizing tliat fragments of the inferior 
strata are found on their surface. 

358. We 
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358. We were now in the bailiwick of Lauensteinj 
a country interspersed with hills, -which^ when seen 
from higher ground, resemble so imiiy islands ; for 
they all stand separate from each other, most of them 
having a lengthened form, and being covered witli 
wood : it will soon appear that they are only the ruins 
of strata^ being such masses as remained at a higher 
level than the rest, during the general subsidence. 
The intervals of these hills are in part cultivated ; 
but in the space between Benstorf and Ostei^ald 
cultivation would be impracticable; this space, though 
a plain, has continued a forest, because the soil, 
every where very rugged, is scattered with blocks of 
hard sand-stone^ some of which I observed to be 
nearly IQ feet square. 

359. I supposed the word Ostentald to signify 
, eastern forest ; but the tradition of the country de- 
rives it from Oster, one of the deities of the an- 
cient Germans. The hill which rises here is cut off 
almost abruptly on its western side, where the sec- 
tions of its various strata are found beneath slopes 
composed of rubbish. It is in this part tliat the beds 
of coal have been discovered, their sections appear- 
ing between those of the stony strata. M. Bauer as- 
cended the hill with me, in order to explain to me 
all particulars relating to it. The summit above the 
steep side is covered with immeJise blocks of a sand- 
stone, very similar to that which I have described at 
Rehburg. Below these blocks is seen the section of 
strata of the same stone : but all the rest of tliis side. 

is 
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is in the greatest disorder, occasioned by the rttptufel 
and falls of large masses. From these exterior cha- 
racters alone, it cannot be doubted that the strata 
have here suffered fractures by the subsidence of very 
large masses in the spaces now vacant ; but this is 
again a hill of which the interior state is discovered 
by the beds of coal ; and I shall now detail the in- 
formation that I received on this subject from M* 
Bauer. 

360. All the strata incline stronglv towards the 
side opposite to the abrupt part, but without any re- 
gularity, because of their fractures. Their order, 
which is as follows, is the same in all their different 
masses. Under the strata of hard sand-stone, is 
found a brownish fissile stone, covering the upper- 
most of the beds of coal, which is not worked, be- 
cause it is not sufficiently mineralized ; being in great 
part merely a blackish powder. Below this, sand- 
stone is again found, but of a kind less hard than 
that of the higher strata. Next follow again strata 
of the foliated brown stone, which cover a bed of 
very good coal, about two feet in thickness, separated 
ftom another below it by strata of lime-stone. M. 
Bauer shewed me some rocks of the latter strata 
projecting on the slope ; and going down to them, I 
found them to contain some turbines, some little my- 
tili, and other small marine bodies. Lastly, beneath 
the third bed of coal, are strata of a very hard 
marble, of which likewise isome rocks were pointed 
out to me by M. Bauer; and in these I perceived 

small 
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^mall ostrece. Thus then is found every where the 
same proof that the peat ^ of which coal is the result, 
was mineralized beneath the waters of the s^. Three 
successive subsidences must have li^re taken place in 
the same island, and, in the intermediate periods, 
fresh peat was formed oa its surface; but, when the 
latest subsidence occurred, the sea had lost its mi*- 
neralizincr faculty ; in consequence of which the peat 
continued a blackish powder imperfectly indurated. 

, 361. I said above, that the same order of strata 
was preserved in all the masses which compose the 
hill, but that they had undergone many ruptures. 
These beds of coal have been followed a long time, 
as well lengthwise in the hill, as across it, but they 
are very much broken; and beyond every fracture, 
they are found to have changed, not their level alone, 
but their inclination^ and sometimes even their 6&>ec- 
tion. This internal disorder appears very littid in the 
exterior form of the hill, because its ruinous state 
has been much obliterated by later operations of the 
sea. M. Bauer, though not a geologist, had formed 
the same judgment respecting this situation of the 
strata, as must necessarily be formed by every re^ 
fleeting man ; he not only believed that they had all 
been broken, and had partially subsided, but he en- 
tertained no doubt that the mass, which had disap- 
peared in the vacant space in front of the steep side, 
had sunk, and that, by digging there to the proper 
depth, the beds of coal would again be found. 

363. From 
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962. From M. Bauer's windows, I had a view of 
a large amphitheatre of ,high hills, covered witti 
wood, which is called the forest of BaUivge. When 
seen from this point, these hills appeafted to be 
continuous; but in the plan of the £ngineers, which 
was shewn to me, thej resembled the tentacula of 
a polypuSj branching out from a deformed body. 
The case is the same with most groups of hills : nor 
can this have proceeded from any other cause than 
the catastrophes of the strata; proofs of which are 
otfered, not only by the state of the interior part 
of the hill of Ostcncald^ laid open by men in pursuit 
of their own advantage, but by the impossibility 
that the intervals between all these hills can have 
been excavated by the running waters, which here 
form only rivulets, and flovv in meadows. In the 
area of tins large amphitheatre, there are souk; 
smaller hills, evidently nothing but masses of strata^ 
left at a higher level than the rest during the ;y;/i- 
sidcnce \yy-w\\K\\ this area was forrncd. ]\{y atteu- 
tion was particularly attracted by one of thci?e 
small hills; for it was not covered with wood like 
the rest, but on its surface rose a prodigious number 
of suiall pyramidal projections, bearing some re- 
semblance to the quills of a porcupine. I made 
inquiries of M* Bauer respecting the nature of 
these projections; he told me that the hill con- 
sisted of ItmC'Stone strata^ dipping rapidly on the 
farther side, and split at the top into a multitude of 
lamina?, the points of which, rising above their own 
rubbish, produced this singular appearance. 

3tf3. Thus 
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363. Thue we find in this country sdaa veiy cha* 
racteristic marks of the catastrophes of the siratai 
by which districts of a similar nature have every- 
^vhere been dissected into hills and vallies; for 
that these strata^ must have been originally con- 
tin notis and nearly horizontal is evidently sh^n by 
the marine bodies contained in them. After M. 
Bauer, by these interesting details, had made me 
acquainted, in so short a time, with circumstances, 
I'especting which it would otherwise have taken me 
long to obtain information, we set out from Oster-^* 
xcalde for Laiienstein^ situated at the foot of an 
opposite hill ;- and M. Tare, the Amtmann of this 
place, was so good as to give us a lodging at his 
house. 

Sept. ^iith. We set out from Lauemteln at 7 
mi the morning, in order to cross the country to- 
u alrdis the IVeser. For a long time, we travelled" 
over sections of calcareous strata^ which' descended 
inwards, inclining the same way that we advanced; 
we could see them very distinctly in the road, be- 
cause the dust produced by the wheels of ther 
carriages had been washed away by frequent 
showers. As the chain, over the foot of which we 
were travdling, is covered with wood, its more 
distant parts, when viewed in. perspective, appear 
to be continuous; but, as we approached it, we 
saw it separate into distinct hills. Along the road, 
and in the bordering woods, there were quantities 
of large W(?e^*, and ^mller fragments^ of the same 
• VOL. I. B b $ani^. 
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sand-stone as those which I bad seen scattered on 
the summit of the hill oi OsteYwalde ; and here 
and there projecting rock^ of this stone appeared 
in the woods, tliough as 1 have said, we were tra- 
velling on a road formed by the sections of strata 
of lime-stone. Near the end of the chain, I 
observed tliat the scattered blocks consisted of inm- 
stone: beyond this, I saw only low hills, much in- 
tersected ; and in the part where the country thus 
opens, a mount projects, on which stands the castle 
of Coppenbrugge. 

364. When we had issued forth into this open 
space, I saw on a sudden, jn a part where the road 
turns towards the JVeser, a great many blocks of. 
granite^ one of which was very large; and the sand 
was here mixed with gravel of many other kinds of 
primordial stones^ porphyry, semi- transparent quart:^ 
and touch-stone. From hence, however to JHamelti, 
the scattered blocks, both on the ground, and by 
tlie road-side, were sometimes of limestone, some- 
times of sand-stone; only here and there I still saw 
some blocks of granile. 



365. After a short stay at Hameln, we crossed 
lie IVeser, and ascended its course on the left 
bank for about a league, by a road which at first 
was cut in the slope of rubbish forming the foot of 
tlie hill called Klutz; and the sti^ata of this hill 
being hefe laid open, it appeared very evidently to^ 
have l^een left in its present iacm tiy Uie subsidence 
.- - . M'luch 
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which produced the valley of the IVeser: These 
strata alternately consist of sand-stone and of 
marl. 

366. At the extremity of the hill of Klutz; we 
passed in front of the opening of a valley which 
leads to Pyrmont; the opposite side of this valley 
vas formed by a hill called Ohrbtrg, composed of 
the same strata as that of Klutz; but while the 
latter presents a steep side to the entrance of the 
valley, that of Ohrberg slopes down to it from ^ 
distance, and is precipitous on the opposite side, 
on which lies the village of Ohr, forming a part of 
the estate of M. Von Hack, to whose house we 
went, and there met with a very obliging reception; 
This gentleman led us up the steep side of the hill, 
by a path which he had caused to be cut in oi'der 
to facilitate the ascent : this path was winding, and 
in some places steps had been formed in projecting 
parts of the stony strata. On the summit was a 
wood, in which alleys had been opened in various 
directions, towards such parts of the brow of the 
hill as commanded the finest prospects. On the 
side next Pyr;720/2/, there was a view up the large 
valley leading towards that place, but obstructed 
by a mountain over which the road thither is car- 
ried. On the side next the JVeseVy we had below 
us a point, where the river, directly attacking and ex- 
cavating its bank, has occasioned it to crumble 
down ; as will continue to be the case, till the 
coui'se of the stream shall have assumed a wider 

B b 2 bend« 
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bfehd. Thij rfght bank of th6 Tf^set i^ here a w 
pliain, beyoftd which rise the hilb of LoHemtm, 
Now after observing this part of the country, ant 
viewing the state of the strata in the hills, as well 
to the quantity of blocks everywhere disseminated^ 
it cannot be doubted that the whole of the U 
space between the Ohrberg and the hills of Laum — 
stein is a subsidence of the strata^ different 
6f which have here and there remained, formioj 
Small hiikj some of limestone^ and others of mikK 
stohe^ above the general level. WiB returned io th—- 
evening to Hameln. 

Sept. ^Sth. We set out from that place f«r 
Hanovei\ Though we did not take exactly the 
same road along 'which I had travelled with Banw 
Von Reden, passing through Hastenbeckj I a«;am 
saw by the way-sidle, whither they had been brought 
when taken out of the fields, abundance of the 
blocks of hard sandstone^ which I described in that 
journey, intermixed with some of granite. 



367. There being no eminences but those of the 
chain of the Hartz, which the geologists who sup- 
pose the transport atio7i of blocks by running watefs 
can possibly assign as the source of the vast quantity 
of blocks of granite and other primordial stones 

scattered 
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«cattefed: Over. Lmer Smo^ 9xA Wt9t^li0^r^fs^ 

-fe as the coast of the No)^ Sea; aad Mn Pl*iyfaii\ 

«i particular, having given as a proof of that hypor 

.-thesis what, were it true, would really, be tlicj casi^ 

ihcLt the qtmntity of these masses is always pw^ 

jporHmml to their proximity to the mouutaw$ frcxngf 

'*vl[>ich they have proceeded; I had resolved t<> 

l^mit ibis criterion to the test of observation. 



368. Such was the motive which bad determined 
in the choice of my road, when, in August, 178ft 
I ftad travelled with Baron Von Reden to Claustfmf^ 
^^t:uated in the centre of the HartZj taear the groat 
"fti^anitic summits. This • road, ' of wbidi I have al> 
^^ady given a description beginning § 166^ lay 
ttirough the valley of Esbeck, on the southern side 
of the chain ; and it has been seen, not only that, 
in approaching the latter, I found no augmentation 
in the quantity of the blocks of primordial sto?2es, 
but even that they totally vanished, and that, in 
their stead, I observed others of a hard lime-stonei 
no strata of which externally appear. It was with 
the same view that, in September 1797, I had 
travelled with the Counseller Von Pape towards the 
eastern part of the foot of the Hartz^ described 
§ § 346 et seq. Here again it has been seen that 
there are no blocks of primordial stones in the large 
valley which opens at Nordhdm^ and forms an in- 
terruption in the chain, extending from Hanover to 
Giittingen, composed of strata of limestone and 
sand-stone; although this vallei/ branches off in 
' ' every 
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every direction, towards the eminences whieh consist 
of primordial str(tta. It remained for me to ob- 
x)bserve another very interesting part of the vicinity 
of the HartZy that on the north east ; where open 
three vallies descending directly from the great 
granitic summits, of which the highest, as I said 
before, is the Blocksberg; at the entrances of tbes& 
three vallies are situated the three towns of Blank- 
tnburgy Wernigerodey and Ilscnburg. I was pre-— 
vented, by various circumstances, from undertakin 
this journey, till very late in the season ; in con 
-i|uence of which I was obliged to shorten it, beio 
^topped by the snow : however, I went far enou 
to satisfy myself with respect to my princip^Hol 
object 
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Journey /ra772 Brunswick, through Helmstedt 
and Halbeustadt, to Blankenbukg, Wer- 
NiGERODE, and Ilsenburo at the foot of the 
Hartz; with the return through \t'oI.F£^^- 

JBUTTEL. • 



^^<»^^^^^^^#»»l< 



^EC. 3rd. 1 797. At 8 in the morning, I set out 

froirj Brunswick for Helmstedty at the distance of 

5 German miles. The first part of this road, by 

J^estedt and Bomupt towards Konigslutter, lay 

through a country which much resembles that of 

Calenbergy between Hanover and Gottivgeyi ; for 

it consists of hills very well cultivated, with a sandy 

soil, in some places of great depth, but more fertile 

than that of the heaths. In many parts, the stcnif 

strata lie very near the surface, and even rise above 

it in rocks : I saw by the way-side, some quarries 

of a lime-stom which contained many marine bodies^ 

and of which the larger masses were used for 

building, and the smaller for mending the road ; but 

there were certainly in the neighbourhood quarries 

oi sandstone also; for I saw some houses faced 

with it. As far as Bornunij the blocks bordeiing 

the causeway were of granite and other stones 

of 



of that class ; yet beyond this, and consequently 
nearqr to the HartZj these blocks disappeared, ai^ 
for some way I saw only some blocks of lime'Stm; 
afterwards succeeded those blocks which, as th& 
irregularity of their figures had formerly led me t 
mistake them for concretions formed in the smid, 
had thep called grh; but I have had frequentl; 
occasion to repeat, that, since I have seen so man- 
of them on different soils in Germany ^ au 
on hills of chalk in England, I have been convinc 
that they are fragments of strata belonging to tir 
<:lass of granulated quartz, nearly approaching 
the hard sandstone; and that the irregularity ^)j 
Ibeir form is to be ascribed to the unequal corrosioi? 
of their surface by atmospherical actions. Mai?/ 
large masses had been broken to make the stooe- 
posts along the side of the causeway; and in 
these I could plainly distinguish regular strata. 

369' From Kmigslutter, I crossed a hill in the 
way to Helmstedt ; and along this road, I saw, ia 
some places, a great many blocks of granite 
mingled with those which I have just mentioned. At 
half past 3 I arrived at Hebnstedt, where M. Von 
Crell, the celebrated author of the Annals of 
Chemistry, published in Germany, with whom, 
while at Brunswick, I had had tlie good fortune to 
become intimately acquainted, was so kind as to 
offer me his assistance in the observations which it 
was my intention to make in the neighbourhood of 
this town. 

Dec 
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' 2lac. 4M. H. Yon Cnell firA led ne totiie tap of 

m embence out of the towQ, where there are three 

iarge heaps of blocks of p^anulated quartZy supposed 

to be mausolea in honour of some of the chiefs of 

*he ancient inhabitants of the country. The soil of 

^his hill consists of sand> and gravel of various beau- 

^ifttl primordial ^toms, every where mixed withjiints. 

2 isaw scattered on it some of the blocks^ the ioYw& 

^f which were very remarkable ; one, in particular, 

*y the side of the road, struck me so much, tliat 1 

"^ould not help stopping to admire it : but that It 

^as deficient in myological exactness, it might have 

^^^Q taken for the trunk of an ancient statue df 

Hercules, so strongly were the muscles marked, 

^d so natural was their swell. This block migbt 

have been woi thy of a distinguished place in a sta*- 

tuary's workshop, where those who had seen it would 

have been not a Kttle puzzled by it We were here 

opposite to a large hill, which had a wood on its 

upper part, and of which the whole slope was so 

uiuch overspread with the same blocks, that it could 

only serve for pasturage : I was told that the soil of 

the wood also was completely covered with these 

hhcks between the trees. 

370. After thisy M. Von Creli conducted me to 
another hill, which rises near the ramparts of the 
town, and in which, for some years, had been worked 
a bed of vegetable ^ubsianceSy like those already de- 
scribed in Mount Meisner and its vicinity, in the 
country of Hesse. This bed had first been disco* 

vered 
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vered and attacked from a sectioa which presented 
itself in a neighbouring valley; but the work beiiq; lir, 
here interrupted by tlie continual crunribliog down \^ 
* of the soil, a student of this university, who had 
observed similar beds in other countries, had three \i 
years since obtained, and still enjoyed, the privilege 
of working it by shafts. I went down by one o€ 
these to the place where the work wias at preseai 
jcarried on, in order to discourse with the miners- 
atid to observe the bed, which is about 15 feet ii 
tiiickness ; it rests on alutninous clay, and is cover 
with common clay, and with a great depth of sanct — 
The lower part of this bed has nearly the consist — 
ence of coal ; its substance breaks like other bard, 
bodies, but is not smooth in the fracture. The resA 
of the mass is absolutely nothing but peaty re- 
duced to a brown powder, - in which, towards the 
bottom, are found trunks, branches, and roots of 
trees. The inclination of this bed, and of all the 
strata that accompany it, is about one foot in seyeo, 
towards the side which is farthest from the town; 
its section is again found on the slope of the bill 
nearest to the town ; and there also it was discovered 
in digging out sand. Neither the inclination nor the 
direction of the bed has any relation to the exterior 
form of this eminence, which belongs to a space 
consisting of small hills, encompassed w ith otl^ers of 
greater height. The gentleman who had undertaken 
tnis work believed, fiom his own observation, that 
the bed was of great extent; but that, as the part 
which was at present worked continued t^ descend 

deeper 
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deeper and deeper, there was no chance of following 
it for, unless it could be met with at a higher ievd 
in soaae other eminence, 

Dec. 5th. T remained this day at Helmstedtj and 
t was very fully occupied ; for I spent the whole of 
t- at the house of M. Beireis, a Professor of the 
Jniversity, who had formed an immense collection, 
x>n!prizing a great variety of objects ; which excited 
^ery general surprize, because he was known to have 
t^Ossessed no fortune at the time when he began it. 

871. I found M. Beireis a man of very general 
feowledge, and in particular deeply conversant with 
^c great operations of chemistry, on which I took 
^ch pleasure in hearing him discourse, so far as I 
^uld induce him to proceed. But those who, in 
*^ir pursuit of this science, have been led to the 
*C:overy of processes whence great advantages may 
' derived, are naturally disposed to secresy respect- 
S them. M. Beireis admitted that he possessed 
^^iiy such secrets ; and it will be evident, in the 
^^uel, that this must necessarily have been the case. 
Nothing was known on the subject, except that lie 
had found out a method of making carmine, which 
he sent for sale to most parts of Europe, it being 
superior to every other kind, as well in the brilliancy 
15 in the permanence of its colour ; and several per- 
sons at Htlmsttdt were persuaded that this alone 
iras sufficient to account for the large revenue which 
e was clear he must enjgy. 

372. The 
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S7S. The us^ i/uhich thig extracH-dinary-man mads 
of bi& £[^tun€i was much to bis honour. Not being; 
married, he had nobody living with him in alargsf 
house, filled from top to bottom with his vaiious 
coilectionsi except an old female servant ; but he 
^d placed all his relations in a state of affluence. 
He was Professor of Physic in the University ; he 
also practised as a physician ; and every day, at i 
particular hour, he received sick persons gratis, siip* 
piying those wlio were indigent with medicines, aod 
even with money ; ^nd indeed his beneficence wet 
general. I was really astonished at the sight of bis 
diierent collections. That of minerals, ia the first 
place, was one of the richest which I had ever seoa; 
fi>r he had commissioned persons throughout e great 
part of Europe, to give him information of all the 
most remarkable Bpecimens which were known to 
exist, oi* which appeared in the cabinete of other 
collectors ; and whenever he heard of any objects 
that were not already in his possession, he spared 
fio price to obtain them. In his anatomical collec- 
tion, I saw, among other things, the different micro- 
scopes and all ttie microscopic preparations of 
Lamksns, a celebrated anatomist of B^r/i/i, from 
whose family he had purchased them: if my time 
would have permitted me, I should gladly have de- 
voted a whole day to this single class of objects, in 
which tlie organs of the most interior of the animal 
functions were plainly shewn by the injections made 
even in parts of such minuteness as, in their natural 
state, to be almost imperceptible. As the attention 

of 



^ M. Beireis had; ali^ been attracted bj;^ pro^ 
gress of the arts, he had obtained from tiie dcs 
.flcendantsof Otto Gilkrick, one of the first among 
naturalists who had employed himself ia experi- 
ttiental philosophy, all the physical instruments de* 
Scribed and engraven in his work. He possessed 
Hkewise the famous automata of Vaucanson, which 
I bad formerly seen at Gentva^ ^nd which had ex- 
eked general admiration in all the countries where 
tiiey had been exhibited. Lastly, that I may aot 
dGGupy myself too long with detaiFs relative to this 
surprizing collection, ]M. Bereis had procured, at a 
great expense, tzvo pictures by each of the great 
Itsdian and Flemish painters, whose progress in his 
profession was thus distinctly shewn ; for the first 
of these pictures was chosen from among the earliest 
works of the artist, and the other was one of the 
last which he had painted, according to the dates 
placed on them by the painter himself. In short, 
duch was the merit of the collector, and so vast the 
variety of the objects collected, that I never passed 
a more interesting day in the cabinet of any private 
person. 

Dec. 6fh. I set out from Helmsttdt for Halher^ 
stadt at ro in the morning; the distance between 
tiles^ two places was only four of the miles of the 
ccwsntry, but I was told that, on account of the bad- 
ness of the roads) it would be as much as I should 

abia to travel in the course of the day ; and it 

even 
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even happened that aa accident prevented me fton 
reaching Halberstadt tliat night» 

373. I was here in the most direct road by inrlucb 
the blocks of granite now scattered over the sur — . 
rounding lands can be supposed to have migratedL. 
from the Hariz. For the Blocksberg, the highest 
of the granitic mountains of the Hartz, and tht 



others which encompass it^ are not far from the 



borders of the chain on this side; and the thrpf=a 
rallies mentioned j 368, together with the water^s 
flowing in them, proceed directly from these moun — • 
tainsy and open into the low grounds. This there — 
fore is a very important road, with respect to tb^ 
hypothesis of the migration of the blocks ; and my 
description of it will shew whether it affords the 
slightest grounds for this hypothesis. 

374. For some way after I had quitted Helm- 
siedty I saw blocks of granulated quartz and hari 
^a)2d stonCy mixed with some of granite; farther on, 
I perceived only the latter^ but in small numbers; 
and tliey totally disappeared near a village called 
Batenbergy which is at a league's distance from Uam- 
tncrslcbaiy vvhere is the half-way house. I must here 
again mention a proof that the period is not very 
remote at which the lands in Lomer Germany were 
first taken into cultivation. On inspecting the map 
a vast many places in this district will be seen t 
terminate in leben; in other districts, rode is tl 

prevaili 
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prevailing termination, and in others^ reuth ; now 
all these are words which, in the dialects of the 
country, are hidicative of places newly brought into 
tillage. As far as Batenbergy the land was well 
cultivated on a sand mixed with gravd oi various 
iinds, amongst which I everywhere sslw JIuits; bul 
this gravel was only superficial ; for in parts where 
the road was deeply cut, I observed regular strata 
of pure sand under that in Mhich tbe gravel was 
^ntained. Batenberg is in a low situation; and 
'•cyond it I remarked a great change in the soil, 
^here instead of b/vcks, I now saw only fragments 
^f thin strata of limestone^ great quantities of whicU 
liad been taken out of the land when it was cleared 
for cultivation, and laid up in heaps by the road- 
^de ; there were even large spaces which it had 
wen impossible to convert to any use, on account 
<rf the abundance of these fragments. I afterwards 
Crossed a cultivated hill, whence I saw at a distance 
Some large heaps of them ; this, probably, was the 
Spot to which the nanae of Hammerslebtn had ori* 
ginally been given. 

S75. According to the usual custom, the postil- 
ion stopped a long time at this half-way house, 
vhere I imagine he had too much liquor; uhich 
lad nearly led to fatal consequences. • The shades 
if night were anticipated by clouds descending on 
be hills, with storms of snow ; so that the postillion 
ost the road, and drove to the edge of a precipice^^ 
lowp which we must have fallen, if the horses hsA 

not 
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not stopt suddenly of th«r own nccori. Fortu- 
nately tlie clouds/ at that moment^ opened^ and the 
moon, breaking out, at once discovered to u& our 
danger, and enabled us to avoid it; for we saw be- 
fore us a hollow road^ which the postillion had 
missed ; but we had considerable difficulty in find- 
ing our way down to it I walked by the carriage^ 
and supported it, on the side where it was likely to 
turn over, and the postillion placed himself at the 
head of his horses, in order to hold them qp by their 
bridles ; in this manner we descended a veiy rapid 
slope; and having thus reached the road withoot 
any accident, it brought us under the precipice which 
w^e had so narrowly escaped, and which proved to 
be the side of a large quarry of limestone^ worked 
for the purposes of building and of making limt. In 
this spot there was a village, where I was glad to 
hear that I was now only half a league from Hah 
hrstadt ; but the night being very dark, my postil- 
lion again lost his way ; so that, while I was ex- 
pecting every moment to reach that town, I was 
really travelling to a greater distance from it: at 
last, I arrived at the village of JVegeleben, which I 
found was two leagues to the east of Halberstadt, 
and at which, as it was now nine o'clock, I was 
obliged to spend the night. 

Dec. 7th. I set out at half past seven in the 
morning from TFegeleben for Halberstadt, where I 
did not arrive till half past ten, because the weather 
was now become extremely bad, the wind being very 

high, 
5 
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gh, with frequent storms of snow and sleet ; which 
id an unfavourable appearance for ray intended 
ccursion in the Hartz. 

S76. The soil, here all in tillage, was in some 
laces mixed with gravel of every different spe- 
168, and in others, with fragments of lime-stone. 

bad now reached the borders of the Hartz; and 
istead of the hills of loose sand^ over which I had 
havelled from Helmstedt, I found hills composed of 
trata of satid-stone, which appeared like rocks heaped 
oe on another. Near the town of Halbcrstadt. is 
le Spiegelbergj a small chain of this kind, presenting 
H every side abrupt faces in the greatest disorder. 

377. I set out from Halberstadt at half past 1 1 
Mr Blankenburgj a small town at the foot of the 
hirtZj on the N. E. of the Blocksberg. I first 
tX)ssed the small chain of the Spiegelbergy from 
le summit of which I saw nothing, as far as the 
K>t of the HartZj but small insulated hills com- 
ttsed of strata of sand-stone^ dispersed in the most 
teptic disorder over a cultivated satidy soiL Many 
r these mounts appear as if intersected with walls, 
lese being formed by the edges of the strata^ which 
ave their sections at the summit; in others, the 
trata rise pyramidally, without any regular order, 
ut only at the top, the slopes of these mounts being 
[yvered with rubbish. 

VOL. I. C c 378. We 
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378. We have now nearly reached the fool of the 
only granitic eminences whicli can be considered as 
belonging to those vast tracts of land, already de- 
scribed on the west and on the north of the Harl'^ 
and strewn witli blocks of granite in such astonishinf 
abundance : on this border of the chain are the opo- 
ings of Ihe three valUes which I have mentioned aa k 
scendjng directly from these e;H/«e«C6'.y; if therefore tli 
had been the source of the blocks scattered also gml 
a distance, it is here that the greatest quantitiesnf 
them should be found; yet I observed very few a 
comparison with the prodigious numbers which Ibl 
Been accumulated in many parts of tliat exte)si« 
space. But this is not the only circumstance to be 
considered. I have had repeated occasions tote* 
mark, tliat, in order to judge whether the stooB 
scattered around mountains proceed from the i 
tains themselves, it is not sufficient to attend to tta 
genera of the former ; their species also must te 
examined. For example; if the blocks of ^ranitt 
which lie at the opening of the vallies descendinj 
fi'om the region of the Blocksberg had really pro- 
ceeded thence, they would naturally be of the 
species of granite witli that mountain. Yet amoDg 
tlieae blocks, I found masses of a granite containing 
schorls; which I never observed in any of the ^a- 
mtic strata of the Hartz, 

379. At half past two I arrived at Blankenburg, 
where I went immediately to call on the Counsellor 
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fr ituNi&EE, to whom I had been recommended 
M, Von Crell, on account of his perfect ac-^ 
intance with these mountains, and of a coUec- 
1 which he had made of their stones and minerals, 
ould not indeed ha^e consulted anybody more 
able of giving me information with respect to 
relation subsisting between the stones scattered 
uhd this part of the Hartz^ and those belonging 
ibe mass of the mountains themselves ; it was 
efore on this subject that I first discoursed with 
: he was well acquainted with the masses of 
nite containing schm^ls^ which I had remarked 
Jbe neighbourhood of Blankenburg; and he not 
r confirmed me in the belief that there was no 
nite of the same species in the eminences of the 
^Zy but he told me that this dissimilarity ex- 
led to many other kinds of stones ; and for ex- 
de, that there were found here scattered masses 
aining garnets^ of which, in the Hartz^ there 
no appearance. 

80. Our conversation turning afterwards on 
T objects, M. Von Hunger gave me a small 
e of the sandstone of the neighbouring hills, on 
:h was the iippression of a leaj\ apparently be- 
;ing to an oak; and be added that, in this dis- 
, there were indications of coaly but that it was 
known to lie anywhere so near the surface^ as 
fford a hope of derivhig advantage from it. He 
J me also some pieces of a stratum very rich in 
I the compact parts containing that ore in the 

c c S propoYtion 
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proporiion of GO lb to 1 14 lb : some parts however 
have been rendered very porous by marine boditSy 
of which there were originally many in this stratum, 
though they are now destroyed. The specimens 
given to me by M. Von Hunger had contained 
abundance of fragments of aitrochi both anjjular 
and round ; those bodies themselves had perished; 
J3ut visible impressions of them remained in the 
vacancies which they once had occupied; and in 
the centre of €ach of these vacancies was a small 
column of ferruginous quartz, which had been 
moulded within the axis of the entrochus. I have 
called this a stratumy and not a vein ; for it rests 
Oft St rata oi a fine marble spotted with red^ and is co- 
vered with others of a grey mm^ble ; it is situated in 
the interior part of the chain, at the distance of three 
•leagues from Blankcnbtirgy on the side next Elhm- 
gerocle, a place- which I had visited in my first Tra- 
veb. Here then are strata^ certainly formed at 
first in a nearly horizontal situation at the bottom 
of the sea, since ?narine bodies are contained in 
them ; yet now they are vertical, as is likewise the 
case, more or less, with the schistose strata^ whidi 
follow them farther inwards in the chain; and hence 
•there remains no possibility of doubting that the 
rallies here have been produced by the fractum^ 
subsidences, aiul angular motions, of' the stratci 
which will be still more evidently proved by the 
pl^enomena of these vallies themselves. 



;a 



SS\. My wish to approach the Hartz on this new 
mie had not been the oiily motive of my journej: 

3 I had 
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had meant, from Blankeuburg, to visit the Ban- 
rmhole ; a cavern which, like that of Scharzfddy 
scribed in my first Travels, is celebrated for its 
5at extent, the beauty of its stalactites, and the 
7es found on its bottom ; besides, in the way to- 
rds this cavern, I was to pass near the Rosse-ti^apy 
pyramid of granite, which rises from the bottom 
a vallej/ where the sides consist of wacke ; but all 
J hollow parts of the road being filled up with the 
>w that had lately fallen and had been drifted by 
ligh wind, I was told at first that it was impossible 
advance so far among the mountains, as to reacli 
her of the objects which I had in view. This was 
5 opinion of several men who had assembled round 
1 inn, and whose occupation was to cut wood or 
w stone in these mountains ; nor would any one 
ipng them undertake to be my guide. However, 
vards the evening, a man who had heard me talk- 
5 with them desired to speak to me; he told m^ 
it it was really impossible to go to the Bauman- 
ik, but that, if I was not afraid of wading through 
3 snow, and sometimes falling into it, he would 
ature the next day to conduct me to the Rossc^ 
%, provided the weather, did not prove too severe, 
regretted the Baumanshole ; however I had pro- 
ted to make a journey, at some future period, to 
caverns of the country of Bai/irutk, which are 
lally famous as containing bones ; and I was 
refore glad to accept this man's proposal? 

Dec. 
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Dec. 9tk, There was a high wind in the morning, 
with much snow, and my intended guide came to 
inquire what I meant to do ; I asked him whe- 
ther he thought the weather was likely to hinder ut 
from effecting our purpose ; he answered that he 
did not believe it would, only we should now find 
the snow a little deeper : on this, I determined k 
make the attenipt, 

382. We set out at half past eight in the mora, 
ing, and first crossed a ridge of hills called the HM 
bergi by one of the eminences of which, whereoa 
stands the castle of Blankenburg, the passage np 
the vallies to the mountains is closed. Beyond this, 
we descended into a large vale consisting of meadowSi 
now covered with snow ; and crossing it obliqudj 
we arrived, at half past nine, at the foot of a woodj 
mountain. This was the place where my guide h^ 
expected to find the snow of the greatest depth, \m^ 
cause, when drifted by the wind, it accumulat::* 
among the trees : he had, in fact, grqat difficulty i 
finding any path, and we repeatedly sunk into cairi 
ties filled with snow; however, at last we ^med 
the upper part of the woods, and the foot of tte 
rocks along which we were to proceed to the Rosst' 
trap. On reaching that spot at half past 10,^ 
found ourselves suddenly on the brink of a very 
deep precipice, forming one side of a most remark- 
able fracture in strata of a reddish brown *wach\ 
at the bottom of the precipice, this fracture widens 

into 
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9 aa amphitheatre^ which rises up to the summit 
the mountain. 

• 

583. Though the side of the fracture on which we 
ived is abrupt, it is studded with many projecting 
:ks ; but the opposite side^ of much greater height, 
BS from the bottom like a wall, extremely shat- 
ed, the strata having been cut across their planes, 
i presenting their sections, which are nearly ver- 
al. The Bode^ a small stream descending from 
\ region of the Blocksbergy after many windings in 
[her vallies, enters the amphitheatre by the upper 
rt of this fracture, I would gladly have had with 
one of those who suppose streams to have cut 
valiies in which they flow, that I might have di- 
bed his attention to the circumstances which I shall 
^ describe. In the part where this great cleft 
;ins, nothing is to be seen but an absolute chaos 
rocks ; and from the spot where I stood, I could 
. discern the little river, above the point at which 
alls in a cascade, from the lower part of the am- 
theatre down to the bottom of the valley. As I 
mt from my guide, the road from Blankenburg to 
Blocksbergy passing over the high ground whence 
Bode descends, follows the meanders of this 
5am through the small vallies which lie between 
se rocks : he pointed out to me above, the spot 
3re the stream enters this chaotic part of its 
irse ; and he made me remark an irregular line 
rocks, between which it falls in several small 
cades : in the intermediate spaces^ where it flows 
5 calmly, 
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calmly, the road lies on its border, but has been cut 
m the rocks, where the stream is more rapid, and 
its' channel more confined. From this spot, also, I 
iaw enough of the situation of the sh^ata in the 
summits of the projecting rocks, to judge it to be 
' only by subsidences, successively more and more 
considerable, of the broken masses of the strata 
that the whole of the amphitheatre could have beei 
produced* 



384. Another proof here presents itself that thb 
large cleft is entirely the effect of the catastrophes 
which have been undergone by the, whole mass of 
the strata, down to the very lowest. I have men- 
tioned that the opposite side of the narrow valley, 
which is much the highest, is formed by the section 
pf strata of xvackc of a reddish brown. Now tJiough 
the slope covered with wood that we had ascended 
in our way hither is composed of large fragments, 
above which rise several rocks of the same u-ach^ 
with strata A\^\m\g inwards, yet this side of the 
valleij here consists of granite^ and its bottom is 
covered with blocks^ scattered among rocks, all like- 
wise of granilc ; and between these flows the Bode^ 
which issues from the mountains at Thal^ and thence 



0\ 

to 
b 



continues its course to Qucdiinburg, 



5?^5. But tlic object which here attracts the cu- 
riosity of travellers is an obelisk of granite rising 
from the bottom of the valley on the same side on 
whic!) we had approached it, against the wacke that 

composes 
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composes the mountain ; this is the rock commonly 
known by the name of the Rosse-tr^apy from a cavity 
in the summit, bearing some resemblance to the p?unt 
of a horse's foot, respecting which there is the fol^ 
lowing ancient legend; that a princess, flying on 
horseback from a ruffian who pursued her> and not 
being acquainted with the road, arrived at the brink 
of the precipice on the opposite side of the deep 
cleft, across which her horse attempted to leap ; 
but that, only one of his feet reaching the top of 
this rock, where he left the impression of his shoe, 
he fell with the princess down the precipice: the 
legend adds that a golden crown, which she had 
worn on her head, is still at the bottom of the caul-' 
df'oriy as it is called ; tliis is a very deep pit, full of 
water, at the foot of the obelisk. Though the rock . 
itself had been my object, 1 was however willing to 
see the cavity whence it derives its name : it rises 
considerably above the ground on the side of the 
cleft with which it is connected ; but I was assisted 
in gaining its summit by a projection, whereon the 
wind had not permitted the snow to lie; and I thus 
obtained a view of the Rosse-trap properly so called, 
which really has nearly the form of a horse's foot; 
but the horse 'must have been that of Gara- 

GANTUA. 

386. This pyramid, which rises to so great a height 
from the bottom of the valley, is coni posed of a 
single mass of strata, very distinct, and nearly ver- 
tical. It is impossible to discern the, junction of 

these 
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these granitic strata with those of tvackey which 
eticotnpass ttiem, because it is concealed by a slope 
composed of the rubbish of the latter; besides, when 
1 was there, thb slope was covered with snow : thus 
1 could observe nothing more than the nature of the 
granite^ which participates in that of the blocks that 
I had seen on the road to Blankenburg^ since it 
contains the same block schorls ; yet in other re- 
j^pects it differs from those blocks, at least from such 
as I bad remarked ; for I perceived in it laminae of 
^lica^ of considerable size, and very brilliant These 
ifre some of the inferior strata of granite^ which 
have been here laid open to view by the strange 
succession of catastrophes undergone by the whole 
mass of the strata ; and of this I shall give another 
example in the sequel of the present journey. As 
for the blocks which are scattered on the exterior 
side of the HartZy they must necessarily have, been 
expelled from within during those catastrophes; 
for they cannot have been transported to their pre- 
sent situation by the impulse of the waters. The 
BodCy which flows at the foot of the Jlosse- trap j as- 
sumes afterwards a quite different course ; ami this 
rock is separated from the places where I had seen 
the blocks by several chains of mountains, on ob* 
serving which, it is impossible to doubt of their 
having been themselves produced by the same ca^ 
tastrophes. 

387. On my return to Blaiihenbiirg, the weather 
having cleared up, the same guide conducted me to 

view 
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riew two objects which had been mentioned to me 
AS very remarkable; one of them was called the 
Xhtoelsmaury (the devil's wall,) and the other, the 
Megenstein. The first of these presented to me, on 
a large scale, what I have already described on a small 
one in the hills at the foot of this chain; namely, a toiig 
line of rocks which rise above the summit of ^ hill, 
imd which when viewed in perspective from a dis* 
tance, have very nmch the appearance of a large 
ruinous wall. On following this wall, I found it to 
> consist of a mass of strata of sand-stone; which 
mass, at the time of the subsidence that took place in 
the front of this mountain on the outer. side of the 
cham, remained at a higher level than the rest; but; 
in consequence of its own fractures, has since been 
reduced into a kind of large pillars* This is not a 
very rare phenomenon ; and in the course of these 
Travels, I shall give examples of it in other classes 
of strata. 

388. The Reg^nstein is a hill composed of the 
same strata of sandstone^ situated beyond the foot 
of the HartZj at a league's distance from Blanken- 
burg. There has been a fort on one of its extremi- 
ties, which is cut down precipitously all around, in 
some parts to the level of the saiidy plain that en- 
compasses it. This extremity is separated by a 
deep cleft from the rest of the hill, which is every- 
where studded with pointed rocks; and these, in 
some places, are* arranged in such a manner as also 
Xq appear like w^Us. In a word, the whole of the 

space 
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space here, bordering the Uartz is intersected with 
the ruins of strata of sandstone; and M. Von Hun- 
ger, on examining the sand of the plain, and com- 
paring it with the sandstone^ had formed the same 
opinion as myself, that the former is not the product: 
of the decomposition of the latter. 

Dec. 9th. I had a recommendation to Count Vo5«" 
Stolb£RG-Wernigerode, whose lands, bearing 
this name, extend into the interior part of the 
HartZj as far as tlie Blocksberg. At noon, I set 
out from Blankenberg for IVevnigerodey which is 
still on the confines of those mountains, but farther 
to the westward. The road passed over small hills 
covered with sandj and cultivated; The storiy strata^ 
but seldom exposed to view, were at first of tlie same 
sand-stone which I had seen prevail from Halberstadt 
to Blankenburg ; afterwards, however, I observed 
strata of lime'Stone^ covered also with sand^ and in 
a position nearly vertical. At JVernigerode opens 
the valley which leads most directly to the Blocks- 
berg ; and as I ascended the hill whereon the castle 
stands, I saw the summit of that mountain (the highest 
of those composed of granite) rising at tlie upper 
extremity of the valley, into which advance several 
branches of the chain. The castle-hill, nearly in- 
sulated, particularly attracted my attention, its mass 
consisting entirely of a heap of rubbish of every 
kind, Imestoney uacke^ granite^ and other primor- 
dial istones. 

389. I 
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[ , S89. I reached the castle at three o'clock ; the 
y Count was unluckily absent, and the Ck)untess was 
[ at another of his seats at Ilsenberg^ to the westward 
of tiiis, though also on the toot of the liartz ; but 1 / 
•^ad the good fortune to find here M. Bentzler, 
^^^ Count's secretary and librarian, who was a very 
^S^cilligent man, and most kindly gave me all the 
^ft>nnation which I desired. Twovallies descend 
"^^^ctly from 4he foot of the Blocksbcrg ; one of 
thci^e, though it has many windings, yet varies but 
l^^^Ae from its original direction, and terminates at 
'^ -"f^nnjorerode. A small stream called the Holzermne 
^^Vies from this valley, and discharges itself, some 
^^^y below HalberstacU^ into the Bodey which also 
Proceeds from the Blocksberg^ and which I have 
: ^^tely described in the higher part of its course, 
where it precipitates itself into the deep valley of 
the Rosae-trap. From the other valley, more ser- 
pentine in its course, and terminating at Ilsenburgy 
issues the small stream Ilse^ which likewise joins 
tlie Bode^ but lower down, at Oscherslebe/2, 

390. Such then are the principal strcajns pro- 
ceeding from the granitic region of the Ilartz; and 
had those mountains really been the source of the 
blocks of granite Which are scattered in such pro- 
digious quantities over the countries lying to the 
westward, and extending northward as far as the 
gulph of the ElbCj these are the only waters Ny 
which they could have been transported : in this 
case, therefore, according to Mr. Playfair's opinion, 

it 
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it is ne^r the issues of the above streams from ihe 
mountains, that the blocks should be found in the 
greatest abundance. Now I never saw fewer blocks, 
in any part of tins country, than on the road from 
Blankenburg to JVermgerode ; and the Holzemme^ 
one of these streams, the bed of which, near the 
latter place, serves as the high road, h^ nothing 
on this bed but rounded fragments of grey wacke, 
mixed with a very few of granite and other stones 
of that class; nor does it bring down any thing else 
during its inundations. From the castle, 1 de- 
scended to the town of Wernigerode^ where, by 
M. Bentzler's desire, I called on M. Bi-um, a 
Counsellor of the Regency, who was so good as to 
give me a letter of recommendation to M. Wuetz- 
BACH, Counsellor of the Mines at Ilsenburg. 

» 

Dec. lOth. At eight in the morning, I set out 
out from JVernigerode for Ilsenburg. The road 
continued to follow the foot of the Hartz, where 
the effects are everywhere to be seen of the subsi- 
dence which produced, not only the vallies in the 
chain, but likewise the plains adjacent to it. This 
foot of the Hartz chiefly consists of small hills of 
schistus, broken into pyramids of various sizes, and 
intermixed with others of different species. The 
upper part of these hills was covered with woods, 
which were bordered by fields overspread with 
fragments of Ime-stone. I still saw but very few 
blocks oi granite on this road, till I came to the vil- 
lage oiDriibeck, where they lay in great abundance- 
Near 
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Near this place, I passed through an oak-wood, ex- 
tending over a large eminence, which is distinct from 
those just mentioned, and which slopes down to 
lUenburg, forming the left bank of the small river 
Z&e, at the entrance of its valley. As the surface 
of this eminence was covered with blocks and 
smaller masses of primordial stones, I was desirous 
to be better acquainted with it* 

391. I reached the castle of Ilsenburg at 10 
o'clock; but it being as yet too early to see the 
Countess, I gladly availed myself of M. Wiirtzbach's 
obliging offer to accompany me in whatever obser* 
vations I wislied to make in the Qeighbourhood ; 
and I accordingly set out with him, to view first 
the above eminence. A cliff, at the foot of whicli 
flows the IlsCy aflforded me an opportunity of see- 
ing that the mass of this hill consists of strata of 
foliated marlstone ; these strata being strongly ia* 
clined, the summit of the hill is formed by thdlf 
sections, though covered as I have just said with 
masses oi primordial st07ies. At the top of the 
cliff appears the section pf this superficial stratum, 
extraneous to the mass of the hill: towards t\m 
highest part, it is not above two or three feet i» 
thickness; but lower down, on the sides, it is five 
or six. The nature of the stones renders it very 
evident that those, which are here foond on the 
bed of the Ilse^ must have fallen from the cliff. 
On the bottom of this entrance of the valley, rise 
several ismall mounts, composed of the same straia 

as 
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€is the hill; whence it clearly appears that a subm- 
dence of these stratq^ has here taken place; and I 
learnt from M. Wlirtzhach, that this kind of ad* 
cai'cous slojiCj which is subject to deconifK)sitloa 
by the air, extends as far as Driibeck. Wc walked 
Dver the upper part of the hill, where I rehiarked 
that the oak woods had been preserved only in 
places where the quantity of stones was too great 
to allow any other use to be made of the land ; fot . 
in a higher part, which advances towards the schis- 
tose mountains, and in which the superficial stratum 
of these stones was originally of less thickness, the 
blocks hav<j been cleared away, and the soil has 
been brought into cultivation. Having seen, among 
these large stones, some masses of granulated 
quartz^ I inquired of M. Wiirtzbach whether there 
were any strata of that stone in the higher regions 
of the Hartz ; but he told me that there were 
none in any part of that chain. We advanced as 
far as the brow of the hill, on the. side where it 
descends rapidly towards a small vale, which se- 
parates it from the foot of the mountains of schistus. 
We descended into this vale, and found that its 
soil was of a reddish clay ; nor did I perceive in 
it the smallest trace of the stones which were so 
abundantly scattered on the hill. Beyond this 
begin the fir woods which cover the slopes of the 
sclmtose eminences. 

392. On returning to Ilscnburg^ I had a very 
obliging reception from thq Countess, w^hom I had 

the 
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the honour of ^ng vith the youog Countesses her 
dftQghters; aiid she invited me to rejnain »Vthe 
castle as long as might be coqvenient for my 
plans of observation : 1 accepted the invitation for 
this day with much pleasure, because M. Wiirtz- 
bach had told me that a league above the entrance 
of the valley, the sides of which consist only of 
tmcke and schistuSf there was a very remarkable 
phenomenon of grcmte^ differing con3iderabIy iq 
its circumstances from that of the Rosse-trap: we 
accordingly went in the afternoon to view this phe- 
Bomi^non; and M. Von F£i.Tiii:iM, a canon of 
Halberstadtj who happened at present to be at 
Ilsenburgf and was well acquainted with thesQ 
mountains because he sometimes 3portj^d there, de* 
sired to be of our party. 

* S93. We first, tlirough a fir wood, ascended the 
foot of a mountain of schistuSy on the right bank 
of the Ilse; then, turning into a path cut in 
slopes of rubbish of grei/ wacke, which are covered 
Trith wood, and rise to as great a height in the 
mountain as the eye can reach, we advanced to- 
wards the object of our walk. Tiie path led us 
across ravines, where vegetation had not yet been 
able to establish itself, because their foot was at- 
tacked and sapped by the small stream during its 
inundations ; in consequence of which, the whole 
surface of the slope from time to time slipped down, 
and the path being in those parts carried away, it 
l>ecame necessary to cut another. This is gtiil the 
VOL. I. D d case, 
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case, among mountains, with many slopes of 
rubbish ; which will continue to be thus attacked, 
until they shall retire so far backward, in conse* 
quence of these falls of materials, as that their 
base shall no longer be within reach of the streams 
which flow near them; their surface will then b^ 
bound by vegetation, as* I have already remarkec^ 
in many places ; and I shall give new examples 
this process in the following Travels, 

S94. After we had walked on for some time h 
fir woods, and crossed these ravines into wfaic& 
they had not been able to extend themselves, our 
path the whole way, lying over the slopes of moua- 
tains consisting of scliistus intermixed' with grfy 
waclce, we came to a spot of a very singular ap- 
pearance. The slope was here covered, from the 
top, with imhiense masses of granite^ down to the 
Ilsenstein^ which was the particular object that we 
were come to observe, being a promontory pro- 
jecting about 100 feet from the side of the valley 
composed of the above materials, and rising about 
30 above the level of its bottom. In the Ilsensteitt^ 
the strata of the granite do not appear as in the 
RossC'trapj for it consists only of large masses 
piled one on another ; and I saw a great quantity 
of similar masses on the slope of the opposite hill, 
where they also ascended to the summit. 

39.5. Let us now more particularly consider tlic 
situation of this great phenomenon of granitk 

masses; 
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5s; and whether, though they are fotltid iathe 
bourhood of mountains of granite^ it is pos- 

that they can have proceeded thence. On 
ig, from the Ilsenstehiy up the very tortuous 
J in which it stands, the direction of this 
f is seen to be crossed by successive ridges of 
itains projecting alternately on either side. 
:hese mountains consist of schistus or grey 
e; and the Blocksberg^ the highest of the 
\tic summits, rises towards the head of this 
litheatre. I was told by the gentleman who 
npanied me that it was about three houns walk 

the Ilsenstein to the Blocksberg, over these 
s, between which the little river flows in 
m channels, wherein it must evidently always 
flowed ; for, on observing the situation of the 
a in all these mountains, and in the promoa- 
r which advance from them and produce the 
r inflections of the valley ^ it cannot be doubted 
the various forms of the surface have here en* 
' resulted from the ruptures, partial subsidences, 
angular motions, of the separated masses of 
a of schistus and grey zvacke, which extend 
r as the present foot of the granitic eminences. 
J, though the phenomenon of the Ilsenstein, 
the immense quantity of the . blocks of granite 
nd it, is at the distance of o^ly three leagues 

those eminences^ it cannot have proceeded 

any other cause than that which has produced 
limilar phenomena already described in so many 
?s at an immense distance from every eminence 

D d S of 
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of this kkxi: I meart to say, that these Wocitmurt 
have been expelled from within, by the cxpatwbk 
fluids compressed during the subsidence of tta 
large masses of strata^ Hence we returned to 
Jlsenburg^ where I passed a very agreeaUi 
evening. 

Dec. Wth. For my return to Brunswick^ I io/k 
the shortest road, by JFalJenbiittel ; which gave oe 
an opportunity of observing another part of the 
foot of the Hwtz^ I set out from Ilsenburg il 
7 in the morning, and travelled, for some tiowb 
either over small hills, or at the bottom of a vak 
wherein flows the small river Ecker, which ilt» 
proceeds from the Blochbergy issuing from Ae 
western foot of that mountain, I passed, fint 
through the villages of Stapleburgy and Abhenredn; 
and at half past 10, I reached that of JVkiektk^ 
where the postillion stopped to feed his horses, 

39(). All the country which I had here crossed, 
as well on the heights as in the lower parts, i^ sa 
abundantly covered with fragments ofwacke, mostly 
grci/y that only a few spots, here and there, have 
been found capable of cultivation; and in these, the 
stones taken out of tlie land are heaped up along 
the sides of the fields. The soil over which these 
fragments are scattered ap[)cai^ to consist of clay; 
at least I saw clay dug out at Stapelburg for the 
purpose of making bricks. The land being of so 
little value, tlic small river Eckev is not restrained 

by 
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by batiks, in the vales through which it flows; so 

that it changes its bed during every inundation, and 

preserves no certain course. The bottom of these 

irallies is povered trith stones, not, however, brought 

t down hither by the river, since they are of the 

-*- same kind as those found in all the neighbouring 

fioiis, whether in high or low situations ; the stream 

- has therefore inerely washed away from the stones 

~^, on its course the clay which happened to be mixed 

^, wth tkem, and has thus left them exposed to view; 

I as is the case on the beds of all rivers flowing in 

\ plains. 

'. 396. a. After having pcussed over the lands 
m^hich I have just described, there is great pleasure 
in arriving at JViedelahj one of the prettiest of rural 

\ villages: it is built around a large grassy plain, and 

' consists of very neat houses, to each of which 
a garden and an orchard are annexed. The 
plain is a common, the property of all the 
villagers; and it was covered with flocks of geese, 
and other kinds of poultry. From the window of 
the inn, where the postillion had stopped, I had a 
very fine view of the HartZy commanded by the 
Blocksberg, which from whatever quarter that 

, chain is approached, is seen to tower above all its 
other eminences. As tliere were light vapours in 

. the *oaUieSj they rendered it easy to distinguish all 
the successive ridges of schistose mountains which 
rise up to the granitic region. 

• , 397. The 
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397* The Ocker, which passes through Wolfen- 
battel to Brunswick, rises also in the same granitic 
mountains : it begins to bear this name near Altenau^ 
to the west of the Blocksberg; and, like the rest of 
those rivers which are distinguished by names in the 
maps of these countries, it is an assemblageof alltbe 
small streams descending from tlie parts of the moun- 
tains near which they flow ; but it does not receive the ' 
EckeVy till it arrives at Dorstedt, situated in a large 
plain extending from JViedelah^ by Heinengen^ almost 
as far as JVolfenbiittel. Plains of this kind, when in* 
tersected by rivers issuing from mountains, afford 
the same proof which we find in lakes, that the 
masses of stone scattered over the cotmtries lower 
down on the course of the rivers have not proceeded 
from those mountains ; for could they even have 
been brought to this distance thence, which I have 
shewn to be impossible, they wolild have been de* 
posited in these horizontal spaces, where the waters 
spread themselves during floods, in the same manner 
as they are in the basins of lakes. Now here it 
clearly appears that nothing but minute gravel has 
been depoiited in this plain by ihe.Eckcr and the 
Qcker, ever since they began to flow; and that, 
when these small streams, following their customary 
course, had worked their way through their own 
sediments, and formed permanent beds, a little 
below the level of the plain over which they had 
spread this g7^avel, the latter was covered with 
grass, and is now in some parts cultivated. I 
crossed the Ocker a little before I came to Heinen- 



& 
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genj whence I proceeded, over higher ground, to 
tVolfenbiittel. There I observed blocks of granite 
with other stones of the same class; the cause* 
way is paved with smaller masses of all these stones; 
and along the fields, and in the villages, I saw 
some very large blocks which had been taken out of 
the grounds cleared for cultivation. 

3P8. I have now followed all the streams de- 
scending from the granitic region of the HartZj 
these bemg the only channels which can possibly 
be supposed to have afforded a passage to the 
blocks scattered to so great a distance over the 
countiies to the west and the north of these mQun- 
tains ; and it has been seen that every thing here is 
directly contradictory to such an hypothesis. It is 
true that there are heaps of granitic blocks in some 
parts of these vallies ; but only for the same reason 
as equally large accumulations of them are found 
in some parts of the above countries consisting en- 
tirely of sandy plains and hills; and the circum- 
stance which I have pointed out in the latter as so 
opposite to every idea of the migration of blocks 
from any distant place, namely, that, between the 
spaces where they lie in this prodigious abundance, 
there are intervals in which we meet with none, is 
observable at tjie very foot of the HartZy in that large 
horizontal plain, where the jEc/cer forms a junction with 
the Ocker : both these streams descend from the gr(ff 
nitic summits ; hence it is evident/that, had they beea 
s^hl^ to bripjg any blocks along with them thus far, they 

must 
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must necessarily have deposited them in this plain, 
where, however, none appear. Lastly, that the 
blocks which arc found on the outer side of certain 
chains of mountains have not proceeded thence, iu 
proved by the differences in the genera and species 
of these blocks, and of the stones belonging to the 
mountains.- Now I have already mentioned the 
masses of granite containing black schorls, with the 
Other masses containing garnets, and those *of 
granulated quartz, to all of which this observation 
is applicable; but besides, BtHeidengen commences 
the general phenomenon extending over all the 
countries td the west and the north of the Hariz; 
namely, that of the great variety of beautiful pn- 
fnordial stones, of kinds which are not found in any 
part of this chain. 

Dec. i 2M. I spent the morning at Wolfenbutttl 
witli M. LA^^GEtl, Director of the celebrated 
Library of that place, with whom I had had the 
pleasurc to become acquainted at Brunstvick; and 
who, after I had seen the library, was so good as 
to shew me the principal parts of the town. This is 
the entrance of a country consisting of strata of 
limestone, over which I have frequently travelled. 
The strata rise here in several hills; and their 
situations leave no room to doubt that the 'caks 
and plains lying between those hills have been pro- 
duced by subsidences. Over these ruins of strata 
are scattered many fragments of their own species, 
and of primordial stones; the town is fjavcd with 

masses 
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masses of both these kinds, and along the houses 
are large blocks of the latter. The Ocker follows 
the vales of these hills, by the projections of which 
its course, in some places, is much narrowed; but 
in general it flows in wide spaceB, where it is bor- 
dered with meadows, still subject to inundation 
when its waters are swelled. The wood of the 
mountains is carried down this river in rafts as far 
as Brunswick; a circumstance from which some 
judgment may be formed of the small declivity of 
of this part of its course. Below Brunswick^ the 
Ocker unites M'ith the AHcTy which arrives from 
countries to the eastward of the Hartz; and they 
both flow together to join the JVeser. 

899. JVolfenhiittel being at the distance of only 
two leagues from Brunswick, I have frecfuently 
tt^alked from one of these towns to the other. 
Near JVolfeributtel is a considerable space where 
there are no bhcks; but they again appear on the 
top of ttie hill near Brunswick; and in the descent 
towards the latter town, the stone-posts along the 
causeway, which are eitlier entire small blocks, or 
fragments of very large ones, consist of a great 
.variety of primordial stones. 
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JpuRNET from Brunswick to Berlin, through 

the Alte Marck. 
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400. X HE study of the operations of rivers along 
their course forms an essential part of that of the 
history of the continents themselves; and for this 
purpose, as I have already said, I had made choice 
more particularly of the Elbe^ as flowing through 
a large tract of the countries within my plan of 
observation. Having occasion, therefore, to travel 
from Brunswick to Berlin. I took the road which 
passes through the Alte Marcky because, in this road, 
the Elbe is crossed at a greater distance than I had 
yet seen it from its discharge into the sea. 

March Ath, 1798. I set out from Brunswick 
at 7 in the morning for Steimjcey at the distance of 
4 miles, the 2 first of which terminate at Flechdorf; 
where, however, I did not arrive till 10 o'clock, be- 
cause the roads consisted of deep sand. The whole 
of this country is cultivated ; in clearing the fields, 
the blocks taken out of them are laid along the 
sides of the road ; and in the villages, these all con- 
sisted 
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sisted of granite BXid other stones of that class, . 
with some masses of granulated quartz ; but there 
were not many of them. Having observed in the 
walls of the houses at Vorsfeld, where the postillba 
stopped to feed his horses, a kind of sand-stone of 
a rusty yellow, I walked on to examine the hill, 
from the top of which I was told it had been c 
taken. I accordingly came to a high part of the 
road, and saw a cleft, where the strata^ of this 
stone, in great disorder, were open to view. A 
brook took its course thi'ough this cleft; and on 
its bed there was gravel of the finest pi^imordial 
stones^ among which I found in particular a piece 
of granitCf singularly beautiful from the lively colour 
of its red Jeld spar y the transparence of its quart zepus 
crystals, and the brilliancy of its specks of mica. I 
had sufficient leisure for observation ; for I proceeded 
H long way befqre my chaise overtook me ; and the 
postillion afterwards drove so slowly, that it was 
S o'clock when we . reached Steimke ; thus I had 
spent 10 hours in travelling these 4 Germaa 
iniles. 

401. The last part of this road was over a plain 
a little undulated, and interspersed with small hills, 
the whole consisting of sand, in some places ar- 
gillaceous ; the greater part of this soil is cultivated, 
but it is by no means fertile ; and I saw everywhere, 
by the sides of the road and in the villages, the 
blocks which had been taken out of the arable fieldsj 
but those in the pasture-grounds had been suffere4 

to 
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tb remain there, overspread with lichens. Over \ht 
Sand are disseminated abundance of Jlinti of the 
finest colours, red, yellow, and black ; among which I 
found the nucleus of an echhiite spatangus. A 
fcrniall stream passes along the foot of a hill near 
Stehike, and is used for steeping flax in pits made 
for that purpose along its course. I saw a great 
tnany blocks of primordial stones^ which were laid on 
the flax to keep it under water. I spent the night 
at this village. 

^ March 5th. At 5 in the morning I set out from 
Steimlce for Garddeboi ; and thou'gh this distance 
was also 4 miles, I was only 4 hours in travelling 
it, because the road was not so bad, and I had 
better horsei. In the 3 first of these miles, I 
saw scarcely a single block; the country here con- 
sists of sand, and is in most, part planted with 
ivoods of pines and birches; the rest is culti- 
vated, or covered with heath. I quitted my chaise 
At the half-way house, and walked on while the 
horses were feeding. ' Here I observed a change 
in the grcwel^ which now consisted only of grty 
itackcy mixed with some granulated quartz ; but it 
still contained the same beautiful^m^^. 

402. From Gardekben I set Out at half past 
10 for Tajigeiytiimde^ at the distance of 5 miles. 
Within this space, there was a vast quantity of 
blocks of primordial stones, in some places scattered, 
in others forming great accumulations; and the 

following 



following example will ^bew how much :th&y 
varied jn species. I saw laying almost qlo^i^ to 
each other two very Iswrge bkcka; one of the? e, frpm 
a distance, might have been taken for a kreccut^ 
on account of the prodigious si^e of its crystals of 
^ tt^AiV^ yeW-^j&ar, which were very conspicuous oo a 
ground composed of small crystaU of grepguartz 
mingled with mica. At the same tyne. the-, adjacent 
block consisted of minute crystals of feldspar of a 
very bright re4 ^^d Cry&UiU of senu-^trgn^p^rmt 
quartz mingled also with mica. Aj[t^ the mmy 
facts which I have already adduQ^d to demoiistrate 
that these 'masses mu3t have been thrown out firow 
within during the catastrophes of the_«^r^^, sucii 
marked differences among those scattered on th^ 
surface, in the same places, nianifestly shews tb^ 
variety which prevails among the inferior ^trata^ 
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403t At half pa$C 4, I arrived at Ttrng^rmiind^ 
This town stands upon a bill> on the left bank of 
the Elbt ; and the right bank being in thia part vary 
low, it aflRwrds a kr^ apaccK ov^ which the rivar 
Qaa spread during floods. The hiU itself originaUy 
formed a promontory here, and repelled the stream; 
but, as I l^ve shewn in similar plaoen lo^rer dftwn 
j&a its course, by aapiiing the foot oi the pfoma»* 
tory composed of ^ndy ^trafa, and causing i^ ^ 
icrWble dowti ifrom tbe top^ the Elbe has reduee^ 
it into a diff, and has t^s procured for itself a 
^'eer passage, carrying over the sand to the opposite 
ftida. The cliff k About :a quarter, of a Jeaguis ia 

length; 
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^ 'length; the church and the Amtmann's castle staw! 
on the top, not far from the edge ; and in order to 
secure them, a strong wall, with strong buttresses, 
has been built at its foot; but the Elbe, having 
now a free course in front of this clift^ has almost 

' ceased to attack it anywhere; and I saw several 
parts of it which were reduced into slopes, and 
covered with grass. 

March 6th. I embarked at Tangermunde at $ 
"in the morning, in order to cross the Elbe, which 
' -was then very broad, being much swelled; yet the 
' boatman pushed on the boat the whole way with a 
short pole reaching the bottom; for the water was 
\a no part above 6 feet in depth. This surprized 
me the more, because he had told me that the 
river was at this time 4 or 5 feet higher than in 
summer; and I inquired of him how it was pos- 
sible for barges very deeply laden to ascend it at 
that season. Now his explanation will fully exem- 
■plify what has happened on the courses of all rivers 
■which flow between hills consisting of loose sirata, 
since their waters have been collected in streams. 

• 404. During the inundations of the Elbe, the 
•sand put in motion on those parts of its shores wliich 
are not bound by vegetation is spread over its bed, 
where it forms sand- banks ; and these, by degrees, 
following the course of the stream, fill up the chan- 
nels into which it sinks at the time when the water is 
low. But when it becomes lowagain, the bearingof the 
; coasts 
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-coasts always giving to its current the ss^ame di^ 
rection, the river, now reduced in breadth, begins 
to carry down the sand by which its bed had been 
raised ; and in this manner it hollows out for itself a 
channel not less than 1 6 feet in depth. 

405. It is thus that the Elbe, which flows, the 
whole way from Scuvony^ between hills composed 
of strata of sand, intermixed with others of clay, 
tOid of marl, having attacked them in all the parts 
where their projections obliged it too suddenly to 
bend, and there causing them to crumble down, 
has been ' continually carrying on the materials 
which have fallen on its bed to parts successively 
lower on its course. Hence have resulted the very 
extensive tracts of alluvial ^oil on its borders ; be- 
cause such materials as can only continue to float 
in parts where the water retains a certain motioa 
have been deposited wherever it has had room to 
apread; while the particles still borne along by 
the stream have been carried down farther. It 
is by these particles that the gulph of the Elbe has 
been so much narrowed between Htistan and the 
country of Bremen ; and that, on the fbiTOer side, 
its sediments have even extended alcMag a piwt of 
the coast of Skswigh. There is a large tract trf 
alluvial land on the side opposite to Tangermiinde ; 
and, in a future journey, I shall have occasion to 
speak of soils of the same kind which lie on higher 
paits of the course of this river; but all great opem- 
tions have been for some time at aa end, in conse- 
quence 
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quence of the retrett of many cliflGj, now covered 
with. vQget^tion ; 90 that the sti'eain has no long^, 
by any means^ the same quantity of materials to' 
transport 

406. My carriage, with horses from TangermiirA^ 
having b^n ferried over the Elbe, I immediate^ 
set out for Rathenau, at the distance of 3 milei,' 
I have ah^eady said that, on this, side, the bank m 
ori^nally low; it had been levelled by the waten* 
during floods, before the. alluvial soils, added lo 
it by the river, were enclosed with dikes. Hi 
appears ve4*y manifestly after passing over the latto 
Boil^, which are of considerable breadth; for dm 
is only a small ascent from them to the ofigjoi 
soil» consisting of sand mixed with many kinds 4 
Hones* Proceeding on ray way, I observed but 
very few blocks^ till, a little before I reached jRo* 
thenau, I came to a village in which great numbeii 
were collected together. 



407. Rathenau is a very pretty small town, on 
a 3oil but little elevated, in every part of wbidi 
the sand is so loose as to be raised up in dunes ; so 
that the town appears as if situated among the 
diP2cs of Holland. I here entered that part of 
Brandeburg where there are so many lakesy large 
as well as small, on the courses of all the rivers; 
the chief of which are the Spvee^ arriving at Beriai 
from the eastward, und the Havely joined by the 
former near Spandau^ whence they both flow united 

to 
2 
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' to discharge themselves into the Elbe below Tofiger^ 
(MsriMfe. tn my Travels lately published, I have 
li described the lakes of the Havel and of the other 
i'*ivers passing through Mecklenburg ; and, by the 
^Wfiffetent circumstances that accompany them, I 
■ttiave shewn them to belong to the number of those 
^'l^heflomena which so irrefragably prove the small 
4*^'^tiquity of our continents* 1 crossed the Havel 
"Jffcear one of its lakes^ before I arrived at Ra- 
^henau. 

■ * 408. I set out at noon for BarnewitZy at the 
^'^istance of 3 miles. Here I again travelled over 
^* low sandy soil, which is often quite flat, but is 
'f^oimetimes interspersed with a few small hills. 
f^Along this whole road, I saw very few blocks, either 
' ^ti the lowest or on the more elevated parts. I 

* Arrived at Barnewitz at half past 3 : but not finding 

■ ^ny horses there, I was obliged to spend at that 

^wn the remainder of the day. 

^*'^ March 7th. As I was desirous to reach Berlin 

# --Mfly, I set out from Barnewitz at half past 4 in 
4 the morning; my first stage being to IVustermarck, 
^.a distance of 3 miles. This road passes through a 
^* beautiful forest of pines, in which I travelled for 
, I- two hours* . The whole country here consists of 
^^ sand; in this part of it, I found no blocks^ nor 

^-scarcely any smaller stones; but on coming after- 

.^ •-'wards to fields, I saw there some scattered stoies: 

;. these however were neither of granite^ nor of any 

^* VOL. I, E e kinds 



418 

kinds belonging to that cksay being only of^ 
wacke and grmtulated guartz* 

409. At half past 8 I reached JVustermri^ 
land at 9 I quitted it for Berlin^ «t the distaoce! 
4 miles. As far BLi^Spandau, there -were scaiqjfj 
any blocks; but the smaller 'stoneB^ among wiij 
I began to distinguish granite^ were scattered ij 
greater abundance. From Spandau to Poisdm,\ 
Havel is properly a long lakCy winding beti 
hills, where it is bordered, to a greater or 
breadth, with meadows. In the neighbourhood 
Spandau, I saw blocks of granite and other 
of the same class, and their quantity increased^ 
I approached, first Charlottenburg^ and 
Berlin, at which city I arrived about S in 
afternoon. 



I made at this period, a long stay at Berh\ 
where, having been elected a foreign member of 4fc 
Society of the luoestigators of Natute, I engagel 
in those pursuits of experimental .philosophy, -irW 
then occupied the public mind. 

Some time'afler my arrival at Berlin, I reoeid 
from M. Cavallo and Dr. Lind, the first u 
counts of the celebrated Galvanic experiments, i 
brought by the Pile of Sig. Volt a, to a point i 
which had they had assumed an appearance a; 
tirely new, and very important. These phenomefi 
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strongly interested me, that I determined to ^ 
;glect nothing for the purpose of deeply analyzing ' 
em ; an object which led me, in the firs* place, to 
sume the analysis of simple electric phenomena; 
id here I discovered so many links of connexion 
th every branch of terrestrial physicsy that my 
iad was naturally carried back to the principles of 
2fural Philasqphy laid down two centuries ago by 
:* first master in that science, the immortal 
CON. From these combined pursuits, resulted 
' three following works, which I sent to Paris^ 
ere they were published. — Introduction h la Fhy- 
t€€ terrestre par les Fluides expansibles.^—PrScis 

la Philosophic de Bacon, et des pragrh qu'ont 
It les Sciences naturelles par ses prSceptes et son 
emple. — Trmt6 ilSmentaire suf- le Fluide ' electro- 
Hvanique. 

During this period, I likewise made from Berlin 
any geological excursions; seveial of these have 
Jen already related ; but there are still remaining 
^o, which are very important, because they were 
aong mountains con^sed of primordial strata^ 
chains to the eastward of the Hartz ; and I shall 
>w proceed to give an account of them. 



A\^4 Before my arrival at Berlin, 1 hdd bentl 
CM cwlbi9&dL ncGQuiat of a system reltOire «d the 

£62 cause 



previous idea ; but at Berlin I had the pleas 
becoming acquainted with its author, M. Meieb 
Professor and Head of Joachim College, 9 
member both of the Academy of Sciences, a 
the Society of the Investigators of Nature. I 
conversations on the subject of Geology, he exp 
to me his system, of which I shall endeavo 
the first place, to give some intelligible accoui 

411. This system had been suggested 
Meierotto by a fact, which in these countries 
ticularly striking, and which I have frequec 
duced in opposition to the hypothesis of the 
tion of blocks on our existing . continents ; ] 
the vast abundance of primordial stones her 
tered on the surface, though of species not 
in the mountains to the south of the Baltic ; 
which consequently cannot be conceived 1 
been, by any cause, brought from those mo\ 
But stones of similar species are found 
Swedish mountains, on the north of the 
and to these therefore M. Meierotto had 
his attention. He had had opportunities of s 
' winter, on the coast of Pomei^ania^ that, w 

sea is at its lowest level, the ice formed on it 
^1 ' encloses some of these blocks ; afterwards 1 

r I I 

* I of the water rising, and the ice breaking 
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^ . borders, detached masses of it containing these 
j&. Blocks are* cast up on the strand, where, when the ice 
J melts, the blocks remain. Such were the data of his 
J fiystem, which he arranged in the following manner. 

4} 12. He supposed that, at the birth of our con- 
torx^nts, the whole north of Europe was covered by 
.* «eflr, which was kept at a high level by chains of 
►^<>ols, forming a kind of dike around it ; that within 
,"^5s basin were formed the secondary strata, both 
^^tcareous and sandy, and likewise the others called 
^^^tianf by some mineralogists : that, in consequence 
^ '^f ruptures in the dike, portions of this sea rushed 
. ' 4own with impetuosity into lower basins, the dikes 
Df which, in their turn, were also broken; that the 
1_ dlocks now in question are fragments of these dikes ; 
^^' and that in each of the basins thus differing in 
^ V height, before any ruptures of its own dikes took place, 
^^ the fragments which had been brought down into it by 
t the rush of the waters, having been carried to its bor- 
=", ders by the ice in the manner described above, had 
•^ remained there at different levels determined by the 
;[ gradual subsidence of this sea, of which the Baltic 
f,is now the residue. He allowed that it was impos- 
f sible to maintain the gradual excavation of vallies 
'" by running waters, because that operation was not 
;• seen at present to continue; but he considered his 
I own system as affording a cause fully adequate to 
f their production, by the sudden rushing down of 
r ^ this elevated sea at the points where the dikes were 
ii, broken. 

413. It 
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413. It was undoubtedly necessary to allow an 
incalculable tune for these operations^ on contioeoU 
already existing because no trace of any such evenb 
can be found in the history of nations. But IL 
Meierotto was not deterred by this consideration, 
for the usual reason, that time past has no limits 
It was not therefore under this point of view thati 
attacked his system; but having then particulail] 
present to my mind my observations among tte 
mountains of the country of Neufckattl^ whidt 
form a part of the calcartous chain of the Jura^ I 
mentioned to him the facts whence it so manifestlj 
appears that the *oallies, of this chain must have beoi 
produced by the ruptures, partial subsidences, and 
angular motions, oi ih^ sti^ata ; and that, not odj 
from the great number, but from the singular po 
sitions, of the blocks of granite disseminated ovier 
these ruins of strata^ it was impossible not to be 
convinced of the ejection of these blocks from 
within, by the expansible JluidSy violently compressed 
during the descent of the immense masses wliicb 
had subsided. He did not adduce any argument 
against the possibility of these operations, but coa- 
tented himself with telling me that, supposing this 
to be a sufficient explanation of the phenomena of 
the Jura, tlie case was very different with respect 
to those of the mountains of Germany^ 

414. The controversy being brought to this point, 
it could not possibly be carried on any farther, un- 
less we were in possession of some common facts, 

The 
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The situation held by M. Meierotto put it out of 
his power to visit the places to which I had referred ; 
but those mentioned by him were within my reach ; 
I determined therefore to go to observe them ; and 
I had soon an opportunity of viewing some of them 
^ in eompany with himself. He had told me of a spot, 
'^ at the distance of three miles from Berlin^ which 
^ he considered as entirely at variance with my idea 
that the blocks of stones scattered over soils of ex- 
traneous natures, remote from every mountain where 
iitones of the same kinds now occupy a place, had 
■* been expelled from beneath these soils. This was 
^ ^ vast uninterrupted tract, consisting of limestone 
^. ^trata at a small depth beneath the sandj over which 
"^ are scattered great quantities of blocks of granite. 
h I inquired of him whether this tract was hilli/y or 
^Jlat; he replied tliat it was Ai//y, and that in one of 
*? the eminences there was a large quarry. On this I 
'' told him that, from my intimate acquaintance with 
. hilly countries, I entertained no doubt of these being 
merely ruins of strata^ which, unless covered with 
a very thick loose soil, would afford the same proofs 
as are every where to be found, that all eminences 
owe their existence, under that form, to the subsi- 
dence of the soils around them : I added, that, since 
there was a quarry where the calcareous strata 
were laid open to view, their state must there evi- 
dently appear ; and that this was therefore a spot 
. which we ought to visit together. M. Meierotto 
readily agreed to my proposal, and we fixed a day 
fqr our excursion, 

EXCUR- 
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ExcuEsiON jTriww Berlin to the Uine-stone quarm j 

Oj RUDEBSDORF. , 

May 26, 1798. M. Meierotto and I set oat to- 
gether from Berlin, at 5 o'clock in the morning, fc 
these quarries, the distance of which frooi that chj 
is, as I have said, three German mites. As far « 
the hills, we travelled over a country consistu^ 
wholly of sandy strqwn with great quantities of grt 
nitic blocks. When we approached the bills, thdr 
form enabled me to judge of the situation of their 
strata^ and I pointed out their characters to M. 
Meierotto ; in each of these eminences one of the 
sides was abrupt, and that opposite to it extended b 
a gentle slope ; from which }t was evident that, cm 
the former side, there bad taken place a fracturt^ 
accompanied with the subsidence of the part detached 
from the mass of strata now remaining at a higher 
level; these strata^ having, at the same time, as- 
sumed an inclination towards an opposite *0Qk^ 
which bad been produced by a similar subsidence, 

415. These effects were laid open to view in the 
hill M here the quarry was : this hill is eloncyated, 
arid its slope is in the direction of it^ length. The 
quarry was first opened, to a considerable width, 
at the foot of one of the extremities of the hill; 
and as it has, for a long time, furnished stone to 
Berlin and the adjacent country, an artificial vale 

has 
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has thus been formed, which divides the hill lensth* 

' Ok 

wise, and of which the bottom has no greater slope 
than is merely sufficient for the discharge of the 
waters: in ascending this vale, its sides become 
gradually higher as the slope of the hill rises ; and 
the ,quarry^men always begin from the top to cut 
down slices of the stone of equal thickness, thus 
4^aving sections of the strata on both sides. We 
went on to the end of this excavation, where the 
workmen had begun to cut a new slice ; and having 
ascended by their path to tjhe spot, we. observed 
there the following particulars: The strata, . which, 
fis they contain marine boditSy must have been ori- 
ginally formed in the sea in a position nearly Viori- 
zontaly have now an inclination of more than 40% 
and a direction obliquely crossing that of the hill, 
tbe summit of which is formed by their section; 
hence it appears that, when broken off by a subsi-- 
sidence on the side next one of the present vales^ 
they acquired an inclination towards the. other. 

t4l6. We then ascended to the summit of the hill; 
and having thus acquainted ourselves with the situ- 
ation of its strata, we could easily judge, from the 
appearance of the hills around, that in all of them 
the strata had undergone similar catastrophes. 
Several of these eminences have been sounded ; and 
in some, at a small depth beneath the rubbish of 
their rapid slope, there have been found sections of 
the same strata, inclined towards the side where the 
declivity is more gradual. These hills are covered 

with 
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with santi overspread with heath, beneath which the 
itvata are so much shattered, that, unless very deep 
cxcavatioos are made in them, few masses are found 
of sufficient size to be hewn iosp building ; but frag- 
ments of them are used for the foundation-walls of 
houses, for enclosures, and for making lime. 

417. While we were still on the summit of the 
same hill, having acquired from the foregoing cir- 
cumstances some knowledcre of the situation of the 
time-stone strata in the country that lay within our 
view; clearly distinguishing there the cause of the 
formation of the vales which divide the hills com- 
posed of these strata, and bear no proportion, either 
in breadth or depth, to the small quantity of water 
that flows in them ; finding lastly, on this summil;^ 
numerous fragments of granite, blocks of which we 
saw scattered on the slopes of the neighbouring 
hills, and in the vales between them ; I asked M. 
Meierotto whether he did not here perceive the 
truth of my system respecting the origin of these 
scattered blocks ; namely, that they had been ejected 
from within by expansible jiuids, violently compressed 
during the general subsidence, as well of all the 
Ime-stone strata of this country, as of those which 
lie beneath them, the hills composed of the former 
strata bemg only masses remaining at a higher level 
than the rest? He allowed that he had nothinst to 
oppose to this explanation; he did not, therefore, 
persist in the objections which had induced him to 
accompany me in our present exeursion, under the 

expecta- 
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expectation that, in this spot, he should meet with 
a confirmation of them. But recurring to the great 
mountaiiis in Silesia^ especially the chain of the 
Giant's inountainsj (JRcisengebiirgei^, he told me 
that when, from the summit of one of these, he had 
contemplated the immense vallies which lay between 
them, with the torrents which flowed down the 
slopes, propelling huge masses before them; and 
had, at the same time, represented to himself that 
of this chain all the bloch% gravels^ and sandy dis- 
seminated to a great distance over the hilk and 
plains, might once have foriped constituent parts ; 
it had not appeared to him that the quantity of these 
scattered materials was too great to fill up again the 
vacancies of all the vallies. He therefore remained 
in the persuasion that the summits of the Silesian 
mountains, and of those of Stveden^ had formerly 
been covered by a sea ; and that to the ruptures of 
the dikes of this sea, and to the actions of the ice 
at different levels, were to be ascribed the disper- 
sion of the blocksy and the production, by tritura- 
tioij, of the gravel and the sand. He concluded 
by saying, that, if I had seen these phenomena as 
he had done, he had no doubt that I should have 
formed the same ideas. 

418. To this I could reply no otherwise than by 
determining that I would myself go to observe these 
mountains ; at which M. Meierotto expressed much 
pleasure, a proof of the sincerity of his own con- 
viction. In order to be sure that I should visit the 

same 
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same spots as he had done, he gave me written di- 
rections respecting my road, noting down, at every 
place, what were the principal objects to which I 
was there particularly to attend ; and he gave me 
letters for the persons with whom he had made his 
own observations, requesting them to accompany me 
in mine. 

419. I thus received every possible assistance in 
tlie course of this journey, with which I combined 
another plan. I had always wished to observe the 
district of mines belonging to Freybiirg in Savonyy 
and to form a personal acquaintance with the cele- 
brated mineralogist,' M. Werner, who was one of 
the directors ; our opinions having coincided on 9 
very essential point in Geology, namely, the origis 
of veins. As this journey would besides lead me 
towards the ElbCy near the point of its issue from 
the mountains of Bohemia, I farther purposed to 
observe that part of its course ; especially since it 
was one of the places where M. Meierotto, with 
other m^ncraIogists of these countries, imagined that 
the chain had suffered a rupture, by which a higher 
sea had rapidly run off, carrying down with it the 
granitic blocks now found dispersed over the coun- 
tries below this leveL 

420. I first, therefore, completed this latter 
course of observations, and afterwards proceeded to 
the Giajit's mountains ; ^ihevo, having fallowed the 
road which M. Meierotto had traced out for me, I 

gave 
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gave him, soon after my return to Berlin^ a copy 
of my observations on that road, accompanied with 
remarks, tending to disprove the possibility of the 
operations supposed in his system, and to shew the 
reality of those which I had explained to him in our . 
conversations, as founded on my observation of 
other mountains. When I put this paper into M. 
Meierotto's hands, I represented to him how much 
trouble I had taken, for the purpose, not only of 
observing such places as he had pointed out to me,- 
but of submitting to his examination my own obser- 
vations, with the consequences which I deduced 
from them ; requesting, in return, that he would 
enter with attention into this examination, and give 

me in writinsj his critical remarks, as well on the 

• p «... 

fact3 themselves, as on their consequences. During 
eighteen months after that time, we were in the habit 
of seeing each other once a week at the meetings 
of the Society to which we both belonged ; I asked 
him frequently whether he had begun these remarks ; 
for some time, his answer was that he had not yet 
had leisure to attend to . the subject ; but at last he 
told me that he found it would be necessary to 
employ one of the college vacations in going him- 
self to observe some of the facts which I had de- 
scribed; and which had happened to escape his 
notice ; this intention, however, was never fuUilled ; 
he died, and I joined with all his friends in very sin- 
cerely regretting him. 

421. In 
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421. In the following account, therefore, of these 
Travels, I shall not take M. Meierotto's system 
for my principal object, it being little known except 
in the countries where it was first promulgated. 
However, as it had formed my principal inducement 
lo undertake these observations, I shall occasionally 
mention it in those spots which its author had par- 
ticularly pointed out to me, as affording support to 
his ideas ; arid thus it will serve at least to supply 
examples of the mistakes into which those may fall, 
who observe the objects of Nature on certain sides, 
without having been accustomed to consider them 
on all. Besides, many of M. Meierotto's ideas are 
admitted into other systems, the errors of which 
will therefore at the same time appear. In general, 
the countries comprized within this course of ob- 
servations are very fertile in great geological monu- 
ments, on account of the mountains of primoi^dial 
strata; and it is of much importance to compare 
their phenomena with those of the countries con- 
sisting of simple hills^ in order to perceive the uni- 
versality, as well of the effects of the causes as- 
signed in my works to the revolwtions which took 
place on our globe antecedently to the production 
of its present continents, as of the effects, equally 
manifest on all their parts both high and low, of 
those different causes, which I have indicated as the 
only ones that have been in action on these conti- 
nents since their birth, 

Journeif 
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Jourmyjrom Berlin to Dresdcn^. . . 

Junt 1st. 1798. I set our from iBerlin^ at ^ 
o'clock in the afternoon, in a chaise w^jth post- 
liorses ; and as I was in a sandy country, similar to 
tbc^e otliers over which I had already passed in such 
various directions, I travelled all night, that I m^ght 
the sooner reach a more inter^ting dbtrict. My 
first stage was to Mittenwal^y at the distance of 
three miles, and I arrived at that place at half past 
isix. The soil her^ is mostly cultivated, though ever^ 
where consisting of sand ; and I observed in it son^ie 
blocks. From Mittenwalde I set out at seven for 
Baruthy the first place belonging to Saxony, at the 
distance of 4JH*ee miles, where I did not arrive till 
three quarters after one in the morning.. Theroa^d 
^passes, almost the whole way, over loose ^muiy 
planted withrpines; here I^miw very few blocks. 

June^nd. I set out from Baruthy :at -half ,p^t 
two in the morning, for Luckau^ the distance beiifg 
again three milea, and I arrived there at half ;past 
eight. The -road continued to pass for some w^y 
over^oose ^nd^ planted withrpines ; but afterwards 
1 came to arable fields, with a more fertile soil. .1 
still saw but few blocks^ tliough I ivas now approach- 
ing diains of f720Untmm, 

422. At 
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42S. At three quarters after nine, 1 set out for 
Sonnefvamldej two miles distant, and arrived there at 
three qftlatters after 12. There was but a very thin 
vegetation over all this part of the country ; and per- 
ceiving in the soil some traces of the plough, I be 
gan to euspect what I afterwards fognd to be the 
case, thatj in soils of this kind, rye is occasionally 
sown almost entirely for the purpose of procuring a 
thin stubble, which, by breaking tlie force of the 
wind on the sand, favours thef growth of a little 
herbage ; and this affords a pasturage to the sheep, 
very scanty certainly, but absolutely necessary in 
countries where there are no meadows. I still ob- 
iserved very few blocks. 

' 423. I set out at half past one for Ekferwerdai 
distant three mife^, and arrived there at seven 
o'clock. Great part of the road Kes through forestff 
of pines, planted in loose sand, in which some 
blocks appear. The country is interspersed with hills, 
and I found these become higher as I proceeded : 
from one of the highest, I saw mountains on the 
horizon; and inquiring of the postillion what they 
were, he told me they were the RiesengebUrge^ or 
Giant's mountains; consequently I was not now at 
any great distance from them ; and as I had seen a 
sketch of their outline, I easily distinguished among 
them the Schnee-koppe, which is the most lofty sum- 
mit of the chain. At 8 o'clock, I set out from 
Ulstcrwcrda for GrossmHayn^ two miles distant, 

wlere 
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irhere I ariived at midai^L The grteter part of 
the stage bad beea still ia the saod ; but this towa 
is situated in a vale, which is covered with iueado\vs« 

June 3d. Havii^ taken a little rest at Gp'OSXH^ 
HayUj I set out at half past six for Drestka, distant 
four miles^ and arrived there at half past 1 h Be- 
yond the vale which I have just mentioned, the soil 
undergoes a considerable change, and the whole 
country assumes a very different aspect : the woods 
are finer, the fields more fertile, and the vales which 
intersect them are covered with rich herbage. The 
sand is here mixed with rubbish of gneiss^ and with 
other kinds of gravel ; so that it is much firmer, and 
consequently more productive* 

424. Along this road, the stMy straia do not lie 
at any great depth below the surface, in which I saw 
several excavations, made for the purpose of taking! 
out fragments of them for building rough walls and 
enclosures ; in some places these fragments were of 
gncisSy in others of sienite^ the name given by M. 
Werner to a species of granite^ which, instead of 
mica, contains small crvstals of hornblende : I saw 
likewise porphyry in some parts. . The mass of the 
several ridges of hills which 1 crossed is coui[)Osed 
of th^se stones, belonging to stratam a most shat- 
tered state, yet distinguishable in various places, . 
where they differ much in their inclinations and rf/- 
rections: >;some of tliese strata follow one of tlus 
slopes of the hill; and shew their sections at the 

VOL- r. F f summit i 
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su*nteit; while others, inclining iiiwardSy piresent 

thdr sections otk the ^de. In a word^ I found i» 

these primm^dial strata the very same effects of 

fractures and unequal subsidences which I have 

alreSdy desferibed in tlie strata of lime-stone eontain- 

. iiig marine bodies. A part 4>f the loose soil thai 

covers these hills consists of decompoeed sienite and 

porphyty ; it contains sofne blocks of these stones^ 

anapng others of granite and oi jasper. 

jri^r ■-•■■• 

r^ June 3dy 4thy and St hi I rehmined at Dresdtn^ 

tvhere I had the good fortune to form act]uaiiitance 

with several naturalists ; especially with Baron Von 

Kacknitz, a great lover and promoter ©f minera- 

i ^^SY' ^^ whose house I saw a v^ry fine collection of 

•^; minerals J the Inspector Keuler, keeper of theca- 

.i^; Hnet of instruments belonging to his Electoral 

IV . Highness; and Baron Von Block: it will appear 

in the sequel how much kindness 1 experfenced from 

•A all these gentlemen. 

i, 4^25. In observing the pavement of Dresden^ I 

no longer saw the great variety of beautiful stones, 
which ' renders those of the towns of Brandeburz, 
'in the sand 1/ districts, when newly washed by the 
rain, so interesting tD a lithologist. The pavement 
of tills city is chiefly coiuposed of sienite and por- 
phj)ri/y mixed with some masses of granite aad 
basalt. Thus it is not possible that the chains of 
mountains on this side can have been the source of 
those beautiful stones scattered over Bi^andeburg; 

for 
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for in tiiat Cdse they would h^ found here, near th|^ 
foot of these mountains; in which, besides, it will 
liereafter be shewn that no Virata of the same kind9 
^e to be found. 

4 

. 4S6; Immediately on my arrivtil At £)resd€ny I 
wrote to M. Werner, to inquire if he were at 
Freybtrgy and whether, in that case, he would allow 
me to wait on him, and would tavour me with hi$ 
directions in my plan of obsetviog Uiat country, to 
which he had given so much mineralogical cele- 
brity. Instead of answering me by letter, he cam* 
himself to Dresden on the Jtli; and invited me in 
the most obliging manner to his house at Freyberg^ 
whence he offered to accompany me in the excursion 
-which I wished to make. But be proposed to me that 
we should first visit the valley of Thar mid. This val- 
ley, from the plain, extends a considerable way 
among the mountains, and is no less interesting with 
jiespect to geological phenomena, than it is generally 
admired for its picturesque beauty : we accordingly 
determined to go thither the next day. 



Journeys from Dresdei^ to the Mines of VK%t^ 
BERG, a7idto Mount Bousbero near PxL>fiTz. 

June 6th* We set out from Dresden j on thid 
first excursion, at 7 in the moraiogr After u,a« 

y f 2 vellin2 
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veiling an hadr, w6 entered a chasm in the mocm* 
tains, where we found ourselves between precipitous 
rock?, covered, up to their summits, with trees and 
other verdure, growing on slopes which rise in suo 
cessive amphitheatres. For in the intervals of the 
projecting parts, there are on both sides large re- 
cesses ; so that the bottom of the valley, where the 
soil is very fertile, opens into several w ide spaces^ 
partly cultivated and partly in meadows, through 
which a small river winds. This part of the valley 
is called Plauen-grundy the deep dale of Plauen^ 
from a village of that name at its entrance, so plea- 
tsantly situated, that it invites the inhabitants of 
Dresden to frequent walks. The rocks are here of 
siemte ; and as far as can be judged amidst the dis- 
order of their mass, their strata are strongly iih 
clinedf turning their planes towards the lower end 
of the valley ; their irregular sections are seen above, 
internipted bv partial subsidences, whicih form small 
vales in a direction across the valley of Plduen^ 
gnind itself. Near the village of Ixowgsmiikly on 
our right as we ascended this valley, M. Werner 
p()intc(l out to me^ in the locks of sicuiie, tw o veins 
of trapp, which intersect them from top to bottom : 
researches have been made in these veins, with the 
view of cxplorini; whether, farther on, they may 
not coiitam metallic parts; but none have been 
found. 

4!27. Near l^tstchapfel there is a change in the 
Mature of the rocks, which arc here of the porphy?!/ 

that 
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that I ;had observed in passing over the same ridge 
of Iiiik in my way to Dresden^ Having crossed a 
branch advancing from this ridge, we entered a 
large basin^ extending as far as Dohlen^ and encom- 
passed with rocks of porphyry : M. Werner made 
me remark the exterior aspect of this space, an4 
g^ve me the. following account of what lay below. 
There has been found, within this basin, a bed of 
coal^ which is covered with strata of soil foliated 
clay ; those nearest to the coal contain, as is usual, 
impressions of vegetables; and the coal itselt^ in 
some parts, exhibits ligneous stj'i^. On the side 
next Postchapfelj the bed of coaly rising against the 
strata of porphyry ^ is near the surface ; bu^ it lies 
at a greater depth on the side next DVhlcn^ 

428. At some distance beyond tliis, we came 
to another basin formed by the retreat of the mounr 
tains on the left. The cultivated soil within this 
space rises in the centre like a capola, and covers 
strata of lime^sioney which are worked by adit§, 
that the product, of the surface may not be lost 
Though lime is made of this stone, it effervesce^ 
but little wuth acids ; and it is remarkable, from con- 
taining masses oi juspachates^ of various colours, 
especially red ; in som^e of these masses, the con- 
centric strata are of different colours. This is an 
interesting example of the hard concretions, various 
species of which have been found in Mrata^ softer, 
and for the most part calcareous* The leading fact 
^ tj)is Icind is that oi thpjlints contained in chalk; 
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in many places, we still see these masses in the 
st7*ata in which they were originally formed ; but 
we find them disseminated in much greater abun- 
dance over soils of an extraneous nature, either in 
gravel, or imbedded in masses the ground of which 
consists of other indurated substances. Now dif- 
ferent stones of the same class are found dissemi- 
nated in both these ways; such as agates^ onyxes, 
calcedonieSj and jaspers. The beautiful pudding- 
stories in Scotland are aggregations of small^/n/^ of 
various fine colours imteddcd in a verv hard sub- 
stance, but scattered in vl sand which contains the 
same flints ; and in the countries described in my 
former Travels along the course of tlie Hhine^ great 
quantities of agates, onyxes, ^nd other stones of 
of that class are also found under both these forms. 
Scarcely any of the latter stones are at present to be 
met with in the strata in which they were formed ; 
but I have already shewn by characters analogous 
to those of the flints certainly belonging at first to 
strata of chalk which were dissolved in the ancient 
sea, though now disseminated in gravel, that all these 
different masses of the same class must also ha\'e 
been formed in strata of a calcareous nature. Now 
of tills an example is afforded by the jaspachate^ 
contained in the strata of lime-stone which I ha^-e 
described above. 

429. Beyond this place, the rocks on both sides 
of the valley consist of strata of a breccia, the 
ground of which is a paste of indurated clary, and 

the 



the e:ftr.aneous m^es, aoii^e of them, iiot less thw 
sevea or^ eig^t inches io. their jii§an diameter, are of 
^knitCy gneiiSj and Qther kinds of stones : most of 
.the fragments of g?ieisis have remained angular; but 
those of sUnite are rounded. These strata are about 
10 feet in . thickness ; and their separations ar^ 
^troqgly marked by ^he interposition of thin strata 
which do not. contain any extrs^neous masses^ and 
which being of different colours, their section looks 
like a ribbon striped with a diisky re^ and giey. 
From the valley, the strata of breccia on its sidqs 
are seen to incline, and to turn t\ie\x planes towards 
its Ipwer extremity.; but there is in the valley a 
great recess on the right, tlie innermost part of which 
is cultivated ; and on one of the sides of this recess, 
the reck being precipitously . cut down from the 
height of nearly 100 feet, the sections of all these 
strata are exposed to view. The hill rises above, 
and is covered with woods, in which, for some way, 
w.e saw blocks of the breccia ; but afterwaxds, with- 
out being able to observe the transition, we came 
to rocks of gneiss^ or veined gt^anite, as that in tl^e 
Alps is called by M. de Saussure ; it consists of the 
same component parts as granite; but the inica^ 
remaining pure, forms in it distinct strata^ alter* 
nating with other tliin ones, in which tlie crystals of 
feldspar are yiixed with those of ^uart?* 

« 

430. From this point, the valley turns to the west, 
and becoming narrower, leads to Tharand, a large 
village contauiing several very pretty houses, which 

are 
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ure hired, in the summer, by some of the inhabit 
tants of Dresden^ who either spend that season 
here, or come hither occasionally on parties of plea- 
sure : they have however less need of making dis- 
^nt excursions into the country, than the residents 
in most other large towhs ; for Dresden abounds in 
very pleasant walks, as well within as without the 
walls ^ but as there is more variety in those at 

. Tharqndy they offer greater inducements to exercise 

n the open air ; and on this account many invalids 

resort hither for the benefit of their health. The 

valley here divides into two branches ; and at the 

- point oi the division, rises an insulated rock of 
gneissy on which are the ruins of an ancient castle. 
The situation of this rock' being very favourable for 
a belvidere, an easy path has been made up to its 
summit, around which benches have been placed in 
the vacancies of the arcades of the ancient walls; 
so that those who wish to enjoy the air may walk 
irom one of these benches to another, resting them- 
selves when they chuse, and viewing the country 
below under a great variety of aspects. The river 
arrives here by one of the branches of the valley, 
and along its course there is a shady path, continued 
up to the hill through a beech wood cut into alleys, 
which are also very agreeable walks. I found here 
an additional proof of what I have already so fre- 
quently shewn, that vallics have been produced, not 
by the waters which are now seen to flow in them, 
but by the catastrophes of the strata; for the hills 
Ijordering the left bank of the river consist of por- 
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P^y^yy ivfaiie those oq the ri^t bank are of 
gneiss. _ • 

43 L M, and Mad^ Von Manteufeld, who were 
passing the summer at Thardnd^ being acquaintances 
of M, Werner's, were so good as to conduct us to 
a walk made in the upper part of the hills of por- 
phyry^ and continued along their brow, which com- 
. mands a view of all the neiglibouring country* The 
,6oil on these hills is cultivated; it is of con- 
'siderable depth, and contains gravel of several 
kinds of stones extraneous to the hills themselves; 
•amc^g the rest, of joints. In this walk, we were 
joined by M. Rougemont, a French ecclesiastic, 
who happened to be also at Thareutd; he had amused 
himself by making a collection of these . stones, 
r which he shewed us on our return; and it was really 
a very remarkable one, from the great variety of 
their genera and species. Among the fiints^ he had 
some ecbinites similar to those which are found in the 
strata of chalk now existing ; but no such strata 
. are met with in these countries. The sand contain- 
ing this gravel covers, in some places, strata of 
sandstone^ in which JVf . Rougemont had found ma^ 
rine bodies ; > among others, some cstrea. Here 
then is a vast variety of geolospcal phenomena, all 
presented by a siagle valley, witbin.a space of only 
three leagues ; and to these I could add many other 
interesting particulars, if I did not fear to be too 
tedious » We returned to l)res4en %t sevei^ in Ui$ 
pyening. 
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June 7th. I set out iiom Dresden with lil. 
Werner, at seven in the morning, for Freyberg^ 
where we arrived in the afternoon. The first part 
of our road lay over the same hills as we had ob- 
served the day before, leaving the valley of Tharani^ 
which intersects them, on the left. We crossed the 
ridge of siemte, whence, after a alight inflexion, 
we arrived on that of porphyry^ near the point 
where it encompasses the bed of coal over which 
we Ixad passed in our way to Tharmid; hence, also, 
we saw at a distance the places where the litne'^ 
^tonCy farther up in the valley, is burnt into lime. 
Turning then more to the right, we saw, on the tops 
of some of the hills, masses of strata of sarfd-stonc^ 
some of which are mingled with argillaceauSy and 
some with calcareous earth ; but both kinds contain 
marine bodies, particularly the same ostrea that are 
found in the valley of Tharand. M. Werner pointed 
out to me, on several other summits, masses similar 
to these ; and he called them hats, because they arc 
broken otF all around, and are observed only in ele- 
vated situations. Since these strata^ however, con- 
tain marine bodies^ they must have been originally 
continuous on the bottom of the sea; they are 
covered with a loose soU participating in their nature ; 
and they have beneath them strata of gneiss: 
|he latter are seen in several elcfts, wliere they 
^lew, by tlieir incHfliations, that they had undergone 
soiiie of their catastrophes, before those of saiid- 
stom were tbrmed upon thtm ; hut since that period, 
both these kinds of strata have siitFcred to^etlicr 
much greater catastrophes, in consequence of partial 

subai' 
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subsidences^ and have thus been reduced to the state 
ill whi<ih we see them, with these hats of sand^&tom 
remaitiing on the summits. 
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432. As we were passing over an eminence^ M. 
Werner shewed me at a distance the district of mines 
belonging toFreyberg, of which the appearance much 
surprized me. I had seen in the J^s and in tlie 
Hdttz ^eins of the same kind as those c^ this dis- 
trict, but always in wild and desertregions studded with 
projecting rocks, where torreats rush down betv^een 
mountains cloathed with forests of firs ; so that I 
could not, without astonishment, contemplate this 
country which, though so famous for its veins, exter- 
nally consists of cultivated hills unclerthe most softened 
forms, and exhibits to tlie eye no sign of the mines 
contained within, except the haldes, or heaps of the re- 
fuse stones taken up out of the shafts, and near these 
heaps, the small houses belonging to the machines. 
M. Werner did not wonder at my surpriae ; for he 
told me that, though similar veins had been worked 
for many centurios in the neighbouring countries, 
those in tlie district which lay before our eyes 
shewed themselves so little foy any exterior signs, 
as to have remained unknown till the year 1140; 
and Uiat even then they had been discovered by ac- 
cident. A waggoner belonging to Goslar in the 
HartZy who had been frequently employed, in that 
chain of mountains, in carrying ore of gaiefia, hap- 
pened to pass over the hills -of Freyberg ; where 
P V^ving galena in sonte of the scattered stones, he 

(coippre- 
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comprehended that these were masses of gangut, 
and had no doubt that a vein must lie beneatli the 
loose superficial soil. Going back to the HartZy 
he imparted his discovery to some skilful miners, 
who returned with him to the spot ; where having 
carried on some farther researches, which convinced 
them that a vein really lay here, they solicited and 
obtained the privilege of exploring and working it 
Such was tlie origin of the mines in this country, 
. where several other veins have since been discovered, 
and worked with gi'eat profit 

433. The town of Freybergy where we arrived 
at three quarters after five, is well built, and agree- 
ably situated in a vale ; on one side it is encooi- 
passed by a brook, which flows through meadows, 
at^.d id bordered with wsdks: in th^e walks> and 

; afterwards in the town, I saw some of the miners, 
who were cloathed in the uniform which they wear 

' above grouud, and were all very neat M. Werner 
was so good as to lodge me in his house; a situation 
the more advantageous to me, because of his im- 
mense collection of minerals, on which, as Prp- 
fessor of Mineralogy in tiiis college, he delivered 

. lectured to the students- 

June Sth. M. Werner conducted me to an cmi- 

netice near the centre of the district of the vems; 

this district is eiglit leagues in length by two in 

breadth, and includes within it several hills, of whiqh 

' the juflexious arq much softened by a great depth pt 

loose 
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loose soil, every where cultivated, and very fertile, > 
Beneath this soil lie striata of gneiss, which . are so 
much broken and disordered, that they frequently 
change both inclination and direction. This whole 
tract is intersected by veins, of which the richest 
part consists of silve?\ diflferently mineralized ; but . 
almost all other metals and semi-metals are likewise 
found here, in gangues of spar of all the three spe- 
cies, cfllcar eous J fluoric y and barytic. The princi- 
pal veins follow nearly the same direction ; but they, 
frequently divide, and are intersected by many other 
V^ins which have different directions. 

434. One of my principal objects in coming to 
Freyberg had been to discourse with JM. Werner 
on our common idea, tliat veins were originally 

flssures in the mass of the strata, which had been 
gradually filled with their gangue by precipitations 
against their sides, while still under the waters of 
the sea. Against this system had been brought a 
plausible objection, to which I had replied in the 
Jourfial de Physique published by M. de la Me- 
therie; but I was very glad to have an opportu- 
tunity of observing, with M. Werner, some of the 
phenomena which had determined . his opinion, in 
order to compare them with those whence I had 
drawn the same conclusion, 

435. The above objection had been taken from 
certain veins in mountainous regions, so much in- 
dined, and at the same time so loide^ that, had they 

ever 
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e?er he%n em{)ty while m this state, tiie highest pti% 
or roof J must have fallen down On the lowest, or 
walL This objection, which is of equal force 
against the system yvheve.veim are supposed to have 
been filled with substances injected, while in fusKH^ 
from below, was intended to support that of the for- 
9iation of mount aim ^ with their veins^ in the state 
wherein they are at present found ; a system dontra' 
dieted by all the deicriptions which I have heretofore 
given of viountaim ; but it was neccessary that this 
objection sliould be fully refuted, and I had. found 
the task very easy. The Jismres produced by the 
earliest catastrophes of the strata were nearly t?cr- 
tical; 2CcA it was in this situation, that those now 
converted into "ocins were filled with their gangut. 
£ut the strata^ since that time, have repeatedly un* 
dergone greater catastrophes, in which, the vemii 
being included, they have been brokeuy and some of 
them have assumed a strong inclination, together 
wiihih^ strata that contain them; and this is the 
state in which we at present find tliem. 

436. On this subject, M. Werner supplied me 
with an immediate proof that the veins within each 
particular district are not all of the same date ^ some 
of the veins here had been already filled with their 
ganguCy when fresh catastrophes produced new 
Jissures which passed across the former, yet still at 
so early a period, that the latter veins were filled 
with neaily the same gangue as the others ; but the 
gangue of the latest is co72tinuoiis and uninterrupted, 

while 
1 
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while it cuts that of the preceding; and hence their 
comparative dates ate Imowa The satne is (4>derved 
in ail the intersections of the ^7?^, whkh^ in this 
district, are very numerous. These fissures, pro* 
duced at various epochs, shew likewise tliat the 
9ubsiden(xs wherein they originated did Hot all take 
place in the same Hne ; and thi^ is the cause of the 
different directions and indinations of tiie strata 
^emselves. 

437. Another proof of these catastrophes results 
firom a comparison of the opposite sides of tike same 
veins. For when the whole mass of the strata 
has been intersected by the fissures in such a man- 
ner that a continuous gangue has been formed in the 
latter down to the greatest depth which can be 
reached, the . two parts of the divided mass havix^ 
thus been left free to yield separately to the power 
of gravity, they have, in general, subsided more on 
one side than on the other ; so that the same strata 
(which may easily be recognized) are sometimes 
found at very diiferent levels on the opposite sides 
of the same continuous vein. 

438. The formation of valiies results from tlic 
same general cause, but has been every where at- 
tended with greater angular motions of the masses 
divided by ^rwc/wre^; in most instances, with a 
double /r^c^ure, and the subsidence of the inier- 
medial nmss, either throughout the whole leii^, of 
the vaUey^ ost in some ef its parts, which has occa- 
sioned 
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sioned the gre$t inequalities of breadth so commoa 
in vallies: the same 'differences of level in the strata 
may therefore be remarked on the opposite sides o£ 
a valley, as on those of a vein } but besidd^ on ac- 
count of the great vacancies, or spaces left free for 
the angular motions of tlie strata^ the sides of the val- 
lies exhibit also the Same differences of inclinatioQ 
and direction, which we find in piercing to the 
greatest depth in the strata in hills and mountains. 
The small river Mulda^ very useful in the labours 
of the mines, and in the transportation of the ore, 
here flows in a narrow *callejf ; and in the sides of 
this valieyy M. Werner made me observe several 
little veins, which, having been broken in the catas- 
trophe whence it resulted, must evidently have been 
formed in jismres anterior in date to its fornaation : 
many of these Jissures unite below in a single one. 
In the part here exposed to view, the gangUe con- 
sists chiefly of spar, and contains nothing metallic ; 
but when the small veins thus collected together in a 
single fissure are followed to a' greater depth, ore 
is found in some of them. 

439. It was in the sides of this valley, that M. 
Werner pointed out to me the principal phenomenon 
which had convinced him tliat veins were fissures 
filled up with substances precipitated against both 
the sides of the space thus opened ; and this pheno- 
menon was precisely the same which had led me also 
to that opinion. In all veins these new substances 
have on both sides been deposited in symmetrical 

layers; 
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'layers ; and the interval between them havitig been 
I gradually narrowed by their accumulation, they hav»- 
\ at last united towards the middle, where, however, 
f"there still remaja some vacancies lined with small 
"crystals. Now in the little veins '}ust described, M. 
Werner shewed me a remarkable circumstance, 
which at once proved the symmetrical accumulation 

► of the substances on the opposite sides of the fis- 
"sures, and the catastrophes undergone by the veins 
after the reception of their first gangue. These 
Jissures have evidently ueen enlarged by a new sub- 
sidence of the strata, which has been more con- 
siderable on one of their sides than on the other ; and 
fc which has divided the first gangue, in many places 
W along the line of its central junction ; the same ope- 
W ration has then recommenced on both the sides of the 
I' new fissure thus produced ; and symmetrical layers^ 
p uniting incompletely towards the middle, have again 
been formed in the same manner as before. This 
is a case which is frequently observed in large velnSf 
where new fissures have taken place, sometimes to- 
wards the middle, sometimes on one of the sides, 

■ and where the unequal progress of the accumula- 
" tions on the opposite sides is shewn by effects on a 

■ greater scale, especially by large cavities, always 
lined with crystals, like that which I have described 

" Kt St. Andreasberg, in the Bartz, § 1 85. 

440. In order to shew me the direction of the 
principal vehis, M. Werner first led mc to the mine 
of Freudcnstein, which had been abandoned, and 
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afterwards to another, called Komm-'sieg'^mit'freu' 
den ; in the latter, as we walked along by the side 
of. the abrupt rocks, he made me remark a mass of 
strata of porphyry y which were thick, and inter- 
sected those of gneiss with a greater inclination in- 
wards; and as these j&(?r/>%r/c strata are found at 
different depths beneath the surface, they shew, by 
. the fractures which they have suffered together with 
;the gneiss, what a succession of catastrophes all the 
the strata have here undergone. 

. 441. In our way from hence to the mine Isaac^ 
i we stopped at a place remarkable for the ingenious 
, manner in which the Mulda has been made to serve in 
.. the transportation of the ore and the refuse stones taken 
J out of the mines- In common seasons, there is so 
Jittle water in this river, that, in parts where its slope 
. has any rapidity, it flows among stones, on which 
it may easily be forded. This is the case be? e for 
a considerable way ; and in order to remedy the in- 
convenience, a canal has been cut along, one of the 
sides of the valley, for the passage of the small 
boats laden with stones or with ore; this brings 
- them to a point, below which the river becomes na- 
, vigablc, and at ,which sluices might have been sup- 
•y posed necessary to carry down the, boats: but the 
valley is so narrow, that this expedient would have 
been attended with great expense ; and the follow- 
r. ing has therefore been adopted in its stead. About 
. a boat's length from the extremity of the canal be- 
.. gins a covered bridge, which is firmly supported by 
• .f pillars 
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|)inars across the valley, and terminates vertically 
above the part of the river intended to receive the 
boat. Under this bridge arc placed tno beams, at 
such a distance as to allow a stifficient space for the 
boat to pass, when suspended between them. A 
windlass is moved along them by a wheel, the teeth of 
which fit into a rake fixed on one of them. Wlien 
a boat comes down the canal, tliis windlass is 
brought to the beginning of the bridge, and by 
means of ropes it raises the boat to a sufficient height 
to pass over the wall which terminates the canal; 
the windlass then, its handles being fastened, is 
moved along the rake by means of the wheel, an3 
carries with it the boat thus suspended, till the latter 
is brought above the navigajjle part of the river, 
into which it is then let down. By an inverse opera- 
tion, boats are made to ascend from the river into 
the canal. 

I 442. Hence we proceeded to the village of Grossif 
Schirma, near which is the mine Chur-Printz Frit- 
derich August. I saw here one of the largest 
shafts, on the western extremity of the principa! 
vein called Halsbriicker-gang, where every thing 
belonging to the mechanical part of the works ap- 
peared to me to be executed with the greatest sim- 
plicity compatible with the different purposes whicly 
it is intended to effect. The direction of this vein 
is nearly from N. E. to S. W. wilh some deviation.^ 
in its branches ; and as it has been worked for a long 
tim^ and is now carried down lo a great depth, tho 
6 g 2 wood 
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^Tood of the props ia the upper part has (Jecayed ; 
which has occasioned subsidences to a great extent^ 
and has thus produced at the surface a kind of small 
'mll^y, shewing the course &i the 'Qchi^ aad of se- 
veral of its ramificatiQns, the sides of this valley^ 
now open to view, being those of the original 
fissure^ in which was formed the gangue ^at ha» 
bepii extracted. 

445. In the afternooi^ M. DE Charpentier, % 
counsellor of the mines, was so good as to invite 
jae to see the bO'ildings for tlie amalgamation of the 
ores, of which he had superintended the erection^ 
and*' now directed the works, oa the plan of Baron 
Von BaRNE in Hungary ; ?xi}& iho, PoJish Genera^ 
Count DE KoMMARsCHESKY, who had been 'for 
some time settled? at Tr cyber g, and was vei*y well 
acquainted with all the labours of the mines, 
very kincKy accompanied me to this gentleman's 
house, near the place where the buildings stood, I 
admired the construction aiid arranfrement af all the 
machines, the- operations of which were carried on 
by a small broolv led to the centre of tlie buildings; 
but I must here content myself with giving a general 
iiica of the object, and of the process for effecting 
it, which are very interesting in do'dmastks ; (i.e. 
the art of extracting met ah from ores.) 

444. Some ores are too poor to defray the ex- 
pense attending the process of extracting thetF 
dhcr by the common mode of smelting ; and it is 

t for 



for these that the operation m qtiestion has been m*- 
vented ; but for this purpcfse, they must be mixed, in a 
certain proportion, with richer ore*.- since, however^ 
All the processes Of tliis operation require te be car*- 
ried on upon a large scale, and cannot conveniently, 
therefore, be conducted by private persons, the 
Elector takes the whole oft himself; md the owners 
of the different mines, having caused the gan«ue of 
the veins to be stamped and washed, sell it to him 
at a price determined from two assays, one by them- 
selves, the other by persons of his own appointment. 
The masses brought in for this operation are aiwayl^ 
of considerable bulk, and are separately placed 
under .a large shed, where every heap is distinguished 
by a small piece of wood, on which is marked the 
quantity of silvet^ contained in each quintal of ore ; 
some ores are so poor as to contain only half aa 
ounce of silver per quintal ; but otliers have not les&i 
than 15 ounces. The quantity found most 8uita|,il6 
to the economy of the operation is 3j ounces' per 
quintal ; and this is obtained by mixing together* difr 
ferent ores in the proper proportions. The ores thus 
mixed are placed under another shed, and their 
niass is then subjected to the Allowing process. 

445. Alternate layers are first made of the vr» 
and of sea-salt in a certain proportion. A i^eguiar 
heap is thus formed, to a certain height, at the end 
of tlie shed, on one side ; and it is worked togetiier^ 
in order to mingle the salt completely with the 
^r^ ; this is effected, by cutting the first heap vcr^^ 

Ucaliy 
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tically in slices, and laying them near it, one on 
another, to make a second, whiph is cut in the sain« 
nianner ; and this process is repeated several times, 
till the last of these successive heaps is near the dooi 
at the other end of the shed: at the same time, 
another heap is going through a similar operation oi 
the other side ; so that, ^^ hen one of these is takei 
out, the second is ready to follow it ; and thus i 
succession. 

446. This mixed mass is then carried into th 
building \yhere it is to be torrefied^ and where thei 
are fpur ovens for this purpose, one on each sidi 

• . * ' ' ' 

Each of these wens has two iron doors in front, an 
another on the right side. By the frpnt door on tfc 
left, which is that of a reverberating furnace y woe 
is thrown in, and its flame rises to the middle of tl 
cavity, where the ore is torrejied. The mixtui 
be^ng then introduced by the other front door, 
drie$, and when heated, it is pushed on, with an ire 
rake lyithout teeth, into the part tQ which the flaa 
^xtends ; and during the torrefaction, it is incessant 
stirred with a rake with teeth, a similar quantii 
being at the game time introduced into tlie pa 
which it had occupied at first. The manager of tl 
oven kno\ys by the appearance and smell of the mas 
when it is sufficiently Vorr^efi?; and he then drav 
it out, with the rake, without teeth, into an ire 
chest on rollers, in which it is transported to a di 
ferent part of the building, where it is left to cooi 
it^ on being first taken out of the oven, it is viewe 

I 
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in tke shade, it exhibits some degree of incandes* * 
cenee. When the matter has cooled, it is pounded 
and sifted by a very expeditious process, and is thea 
ready for amalgamation. 

447. The final- effect of this first operation consists ^ 
in the combination of the silver with the acid of the ' 
sea-salt 9 with which it forms the lima cornea ; and 
it is firom this combination that the silver is after* • 
wards withdrawn by mercury. But what had passed 
previously to all this? Had the silver existec^ as 
silver, having been miner alized^ according to the fX)nqi- 
mon opinion, by other substances ? Or had there ex-? 
isted in th^ ore only the ingredients proper for form- 
ing silver by the processes here^nployed ? I incline 
to the tetter opinion ; but it would take up too much • 
time Jo detail my reasons, since they wonM • lead 
me to a great depth in- chemical operations ; I. 
tiierefbre confine myself to the simple mention of 
it The chief ingredient of the ore is here sulphur ^ 
the flfc/rf of which, ^wnngihe torrefaction^ combines 
with the alkali of the sea-salt; the latter having 
yielded its own acid to the silver. When the ore is 
found to be too much impregnated with sulphur^ 
it is mixed with irori^ vhicb carries off th(5 e}^ces9 
of its acid. » 

418. The amalgamation is performed in a separate 
building, in small turning barrels, each having a 
door which closes very exactly, and by which is in- 
Irpduqed the pulverised matter, with merctify and 

water 



455 ^ 

water in the proper proportionSi^ Ten of these bar- 
rels are turned by the same machine ; but each may 
be separately stopped^ for the purpose of examining 
the progress of the operation, which consists in th^ 
following process : the water combines with the mu- 
riatic acid, proportionally as the silver amalgcunates 
with the mercury ; and the state of the water shews 
when the operation is terminated. The barrel is 
then emptied, and the greater part of the mercury 
is immediately collected at the bottom of the vessel 
i^bich receives its contents; but a considerable 
qil^ntity remains suspended in small globules in the 
ti^rbid water : tliis water is then poured into a wash- 
ing-millf at tl>e bottom of which there is an iron cross, 
turning |q a bgsin of the same metal ; this collecU 
around it the globules of mercury, and they are after- 
warcls added to the rest The mercury is then 
passed i^to a sti^aining bag, where the part which is 
not strongly amalgamated runs off; this part, indeed, 
contains some portion of silver, but as it is again 
repeatedly used for the same purpose, all is at last 
recovered. As fpr the mass of amalgam^ it is ma- 
naged in the following manner. 
« 

449. From the bottom of an iron basin, rises 
a shaft of the same metal of a conical form, on. 
which are filed iron cups with tubes in their centre: 
each cup is of smaller diameter than that below it: 
and as their tubes diminisli in tlie same proportion, 
they are stopped on the shaft at certain distances hy 
the inciea^e in its si^e. In these cups is placed tlie 

amalgam 
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all around, I could more particularly observe ^ 
striking dissimilarity between the exterior aspect of 
the country, and what is known of its interior state ; 
the former presented only hills with softened out- 
lines, then covered with the finest liarvesi ; while 
beneath this cheerful surface lay a region, which I 
could not but represent to myself as inhabited by a 
nation of Gnomes, occupied down to a great depth, 
in opening new paths in darkness. This high district 
is called Hohe-bircker-retier. Hence M. Werner 
shewed me, as traced by the haUks and the build- 
ings belonging to the mines, the directions of four 
large •oc'ins, extending, with some inflexions, the 
ivhole way from the town of Brand on the S, E. to 
tlje small valley of the Mulda on tlie N. W. a di- 
rection which cuts, almost at right angles, that of 
the principal vein, the Halsbrilcker gaii^. There 
are, in this district, many smaller veins, intersect- 
ing each other in every direction. 




450. With respect to the sfraia appearing exter- 
nally, SI. Werner first led mo to a quarry in a mass 
of gmiss, the surface of which had a very brilliant 
appearance, from the splitting ofFqf large thick flakes 
in the direction of the strata, and along the line 
of those of mica. In this mass, the strata were 
nearly horizontal ; but in others they are more or 
less inclined. He afterwards shewed me a large 
mass of strata oi white quartz, containing parallel 
streaks of ?iiica. I particularly mention these 
S(rhia of ti:hite quartz, which here appear at tlie 
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surface among those of g/iLiss ; because tljcre 
iiave been seen in this journey, and will be described 
in the following, hills of gneiss and of sdilstus over- 
spread with blocks of the sauie ijuartz, though none 
of their GViiet'ioT strata consist of that stone; a phe- 
nomenon which is not confined to Germany alone, 
for I have seen it also in Cornwall. 



451. I should very gladly have profited longer by 
■Jhe opportunity of acquiring so much informatioa 
as, in this country, and under the auspices of I\I, 
iVerner, I could not fail to obtain; but my time 
M'as liuiited by the long excursion in which I was 
engaged; so that, after having taken this last ge- 
neral view of tlie mining district, I quitted Frey- 
ifcrg, at 3 o^clock, on my return to Drssdau M. 
Werner gave me a recommendation on the road to 
Jhe director of the mine Hinmid-J'ahst, the haUic of 
M'hich being raised to a great height, he advise^ 
me to ascend it, as I accordingly did. Ilcnce I 
had a view of the country, comprizing, from the 
Three Crosses, the whole of the mineral district. 
j4s I followed with my eye tlie line of the ha/des, 
■this district appeared to me to be terminated on the 
east by a deep inflexion of the surface across the 
road along which I was to travel ; fqr I saw haldes 
^s far as that inflexion, but no indication of any 
mines appeared beyond it. Along this line, there- 
fore, a stop has been put, by a great fracture of tiic 
strata, to the fissures in which h^ve been Ibrnied all 
the gangues liitherto described. Tliese great superfir 
■ ■ " ciai 
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cial intcrseclions of the strata fi'equently convei^ and 
like the ^jjMf'e* containing veins in the interior 
I part of the ground : the vaUey which is here formed, 
and through which the small river Bobi-itscJi arrives 
from Fraiie/isieiu, meets that of tlie Mulda at Ac- 
beidehn below Freyiierg. So long as it was light, I 
ohserved in the loose soil on my road biocka of 
gramie, sienile,' giiehs, and vhite gitarlz: most of 
the blocks of the two former species had tiieir angles 
rounded ; but this was not the case witli the others; 
a difference of which, in the sequel, I shall take 
occasion to explam the cause. I arrived at Dresden 
et nine in tlie evening. 



Jtme \Otk. and 1 Uh. I staid thesetwo days at 
Diexden, and the last of them was employed in a 
very interesting manner. My late respectable friend, 
Count Vo!i Bruhl, the Saxon Envoy in London, 
had given mc recmnmendations to M. Vov Gutrch- 
MiHT, Minister of State at Dresden, and to Count 
Marcolini; and the latter of these gentlemen, 
who was grand Equerry to His Electoral Highness, 
was so obliging as to oft'er to present me to Him at 
Pilnilz, whither he accordingly took me on the ] I tit, 
together with the Inspector Keuler, whom I have 
already mentioned. His Electoral Highness most 
graciously permitted mc to pay Iliui my respects; 
an honour which 1 shall always remember with pe- 
^■uliar satisfaction, the sentimcnte then expressed by 
that virtuous Prince having made a deep iuipreasioB 
on uiy mind. 

4ii2, I 





4^1 

[ afterwards accompanied M. Kcuter to tfie 
Sorsberg, an eminence belonging to a small ctiain 
bf giatiltic mountains, AvliicU here I'oUows the Elbe 
at some distance, bul retires fartliui' from the river at 
a higher point of its course. I'lie tup of the Bom- 
'herg commands so extensive a prosptct, tliat the 
IDIcclor has been induced to erect on it a belvidere. 
Jt is impossible to imagine a country more cljcerful 
than Unit within view horn this spot, on account of 
its ricli cultivation, and tiie aljiost innuincrabte mul- 
titude of towns and villasjcs, which may be seen to 
BS great a distance as the eye can reach ; and the 
latter circumstance had suggested to M. Keuler a very 
ingenious idea. ' The Bonberg is separated from 
"the rest of tlie chain by a very deep valley, the hot- 
'toin and sides of which being covered with fir-trees 
interspersed among rocks, I could almost havu 
taken k for one of the vallies of the Jlps. The 
tipper part of the eminence thus insulated consists 
of a prodigious heap of large blocks of granite ; 
"and between these there is a path up to the summit, 
■which has been levelled to form an esplanade, and 
is surrounded with a rail. In the centre of this 
space, M. Keuler has caused to be placed, on a 
solid foot, a horizontal brass table, on which rises a 
a small spike to indicate the summit of tiie hill itself. 
" Against this spiiie is brought a brass ruler, whereon 
■ is placed a telescope moved up and down, which 
he has directed successively to bII the towns and vil- 
lages within the compass of this horigon, tracing on 
the table their respective visual lines, and causing 

the 
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9lo names of the places to be engraven on tliestf 
lines, at proportional distances from the center. 
3'hese names cover the whole table, which is thus 
inverted into a very interesting topographical map; 
that any person, standing before the central 
, may become acquainted with all the places 
|.which are within his view. 

453. The blocks heaped up on this eminence, 

ifliere art has interfered only to arrange them on the 

■■summit in a platform, constitute a riew example erf 

the great phenomenon wliich I have already described 

• in some places, and shall again have occasion to 

mention in the sequel ; a phenomenon absolutely 

contradictory to the hypothesis that the blocks scat- 

f , tered over countries far remote from all mountains 

wbave ever jjiigraicd on the surface of the continents: 

for before such an idea can be entertained, it is 

necessary to explain by what cause blacks can have 

been thus raised up in heaps on the highest parts 

.of the mountains. I have already repeatedly stated 

tthc cause to which they must every where be re- 

jiferred, and which alone agrees with all the phcno- 

Lmena attending them ; I mean their ejection from 

Lwitliin, during the violent catastrophes of the strata, 

.in those very places wliere we at present find them, 

whetlier low or high. There is no other cause 

which can be substituted in the room of this, as 

iicapable of accounting for any of the examples, 

btitherto given, or still remaining to be described. 
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